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THE PHYSICIAN’S VIEW OF HEALTH EXAMINATIONS 
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Iowa Crry, Iowa 


ISTORY will recognize the present decade as a period of awak- 
ened consciousness to the social obligations of the community. 

The progress that is being made in this field offers promise that the 
oneoming generation may enjoy a more abundant life than its pred- 
ecessors have known. The principles of child guidance and protec- 
tion are recognized as of paramount importance in the bettering of 
social conditions. Along with plans for universal education, directed 
recreation, elimination of child labor, and correction of malnutrition, 
attention is being directed to the prevention or the early recognition 
of disease. Such programs should be -most effective in the reduction 
of physical incapacity and associated social pathology. Certainly no 
social program can be complete unless it includes adequate attention 
to health measures and recognizes the close relationship between the 
general efficiency of the individual and his optimum state of health. 
It is easy to enlist supporters for campaigns for child betterment. 
The unanimous opinion of humanitarians is that all available means 
should be directed toward the improvement of conditions which the 
children of the nation must face in preparing themselves for adult 
life. The enthusiasm for righting conditions may lead to the adoption 
of methods which are not ideal for the purpose. Misguided enthu- 
siasm may lead programs away from their true objectives and ulti- 
mately retard rather than advance their accomplishment. Unless each 
situation is surveyed as a whole and as an integral part of the com- 
plete program, and unless’ plans are directed toward the ultimate 
= the Department of Pediatrics, College of Medicine, State University of Iowa. 


Delivered before the joint session of The Iowa Conference on Child Development 
and Parent Education, and American Child Health Association, lowa City, June 19, 
1935. 

Approveti by the Committee on School Health of the American Academy of Pedi- 
atrics, which endorses the viewpoint expressed in this paper. 


735 





736 THE JOURNAL OF PEDIATRICS 


rather than the immediate objective, the purposes of the plans will 
not be conserved. A regimen may be developed which superficially 
may seem adequate for its purpose; once it is inaugurated, its failure 
to accomplish the desired ends may be masked by the simplicity and 
apparent satisfactoriness of the method being employed. Few leaders 
of movements are able through their own insight to grasp fully the 
scope of plans for social control and to direct all their ramifications. 
A group mind is necessary for this purpose; through consultative 
action, plans of procedure should be elaborated, their efficacy should 
be determined by trial, and they should be discarded if they fail to 
offer the greatest progress to be expected. 


The foregoing pertains especially to matters concerned with health 
evaluation. Most people agree that physical health is a prerequisite 
for proper social adjustment, and that it should be attained so far as 
possible. As a means of accomplishing this, and to carry the ad- 
vantages of medical supervision to the whole school population, the 
leaders in education have instigated programs for school health ex- 
aminations.. Moreover, the desirability for medical examinations of 
the child of preschool age has been emphasized, and much is being 
accomplished along this line to further health. All of this is praise- 
worthy, is inspired by unquestioned motives, and is to be criticized 
only through the narrow scope of the type of health program usually 
sponsored. 

To the nonmedical person, the pronouncements of a medical exami- 
nation wear a cloak of finality. It is assumed that the health of the 
person examined is beyond question except in the specific conditions 
noted by the examining physician. Even in the case of abnormalities 
definitely cited by the examiner, there is a strong tendency for the 
one examined or his parent to minimize their importance, and to 
trust to Providence that in some more or less miraculous manner the 
conditions will right themselves. The uninitiated do not distinguish 
between medical examinations as to their type, their scope, the con- 
ditions under which they are performed, or the qualifications of the 
examiner. They take it for granted that one examination by a physi- 
cian is adequate to yield all necessary assurance that disease is not 
present, even though the cireumstances may offer no justification for 
such optimism. Once examined, the child is pigeonholed as having 
passed successfully through the ritual examination; vague recom- 
mendations may be made to the parent, and usually these are dis- 
regarded ; the child receives little further attention until the calendar 
shows that it is time for the ritual to be repeated. In the type of 
school examination frequently employed, the examining physician has 
presented to him a progressive series of children so draped that care- 
ful examination is impossible; he sees a succession of throats, listens 
to innumerable chests, fills out a series of stereotyped record cards 





BOYD: HEALTH EXAMINATIONS 37 


but fails to see a child as an individual. The schedule is inexorable, 
requiring that six or twelve children pass before him each hour. 
Sometimes the child is examined piecemeal, one examiner specializing 
in measurements while another interests himself in viscera. 

Under a regimen such as has been described, it is possible to detect 
certain gross abnormalities or evidences of disease; on the other hand, 
the obscure will be passed over undetected, and the intangibles of 
health will be ignored entirely. To convey to a parent the impression 
that a child so examined needs no further examination is wrong. If 
in any way such an impression is conveyed through the performance 
of the school examination, it would be better if no examination were 
made, for then the parents would have no justification in discharging 
their obligation toward attention to the child’s health. 

Even though a child be examined by a thoroughly competent ex- 
aminer under conditions permitting an adequate amount of time, 
abnormalities demanding attention may not be detected unless the 
scope of the examination lies beyond the usual procedures of physical 
examination. To be of significant value, a physical examination must 
be individualized. The importance of this may be illustrated by the 
two following examples. First, tuberculosis in children usually is 
quite a different disease from that in adults; it offers few if any 
physical signs of its presence. Of itself, it usually may be considered 
a minor menace to the child’s immediate health, but its existence is 
of extreme importance because of its implications. Through this first 
tuberculous infection the child automatically becomes a candidate for 
the adult form of the disease, and to avoid its development it is most 
important that he be protected from further contacts with tuberculous 
adults and that he receive the advantage of the best of hygiene. To 
recognize which children have had this early form of tuberculosis, it 
is essential that tuberculin tests be performed; if these tests are posi- 
tive, x-ray photographs are needed to determine the status of the 
disease. Moreover, it is most important that such a child’s household 
associates and his teachers be examined, in an attempt to determine 
the source of his infection and to shield him from further organisms. 
Obviously these matters go beyond the scope of any ordinary school 
medical examination, and the deficiencies of such a type of examina- 
tion should be recognized clearly by the parents and the school au- 
thorities so that false confidence in the child’s status will not be 
fostered. 

Another example of the need for individualization of the child in 
his examination is offered by the child who manifests only minor de- 
partures from health, conditions which are so frequently encountered 
that they may be falsely accepted as the inevitable. The list of such 
conditions is long, and only the exceptional child is free from any of 
them. They include malposture, chronic fatigue, tooth decay, poor 
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muscular efficiency, frequent colds, nail biting, bed wetting, food in- 
tolerance, chronic constipation, the condition poorly defined as nerv- 
ousness, and many others. Each of these conditions is abnormal and 
largely avoidable; each contributes to lessened efficiency of the child 
in all his spheres of physical and mental activity. Each should eall 
for investigation of the factors contributing to its occurrence and an 
attempt to correct it. Even though these abnormalities be noted by 
the examining physician, the appraisal of their full significance and 
their correction can be attained only through familiarity with the 
child’s home and his associates. Every child examined will present 
certain deviations from perfection; health is a relative term, and 
through proper guidance passively good health may be replaced by 
radiant health. Our goal should be nothing less than this. 

The individualized physical examination, with the appropriate en- 
vironmental and laboratory studies, does not fall within the scope of 
the educational program of the child. The latter should assure safe- 
guards to the children through measures for the avoidance of trans- 
missible diseases and should provide for recognition of physical or 
mental handicaps which will require adaptation of the educational 
program to suit the child’s particular needs. The agenda for the 
accomplishment of these purposes are necessary for the suitable con- 
duet of the educational system. In addition, the curriculum should 
be so constructed that the child will learn enough concerning the laws 
which govern the performance of the bodily functions so that he can 
practice measures of good hygiene. 

The desirable type of individualized periodic health examination, 
on the other hand, can be obtained best through the family physician, 
or other physician who exhibits a special interest in the normal de- 
velopment of the child. Ideally, the child should be under periodic 
observation of such a physician from the time of its birth; problems 
can be met before they arise, and the hazards of disease markedly 
lessened. Through the institution of immunizing procedures before 
the child has completed his first year of life, and the wise supervision 
of his nutrition and his habit formation throughout his formative 
period, much more can be expected than by the inauguration of such 
measures as a prelude to school attendance. 

As a means for increasing the value of the health examination to 
the child, numerous educational authorities suggest that the school 
encourage the performance of such examinations by the family physi- 
cian, and that through mutual cooperation the interests of the child 
and of the school will be better served. Two objections to this dis- 
posal of the school health examination procedure present themselves. 
First, many physicians do not seem interested in health examinations 
for the child, perform them in a perfunctory manner, and seem poorly 
equipped to offer service of the type recommended in the foregoing. 
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Second, can we be assured that children will receive the attention 
recommended if its performance be left to the initiative of the 
parents? 

The immediate answer to these questions might be prejudicial to 
the acceptance of the individualized examination; however, if the 
school ean aid in establishing the desirability for such a regimen, the 
community, the school, and the child will benefit in the end. Members 
of the medical profession are fitted through the basic nature of their 
training to meet capably such problems of health or of disease as are 
brought to them; in fact, their training is preeminently more fitted to 
the problem of integrating the child’s health with its environment 
than that of any other group of workers in the field of child protection. 
By utilizing the facilities of the practicing physician for this purpose, 
his usefulness in this respect and other respects in the community will 
become progressively greater. On the other hand, if matters of routine 
health examinations, immunization procedures, and other affairs of 
preventive medicine are usurped by the schools, the breach between 
the people and the practitioner of medicine will be widened, a false 
separation between matters of health maintenance and of treatment 
of disease will be made, and all parties will suffer as a consequence. 

It is most important that the child and his parents should assume 
the major responsibility for the maintenance of health. With the 
popular trend toward the socialization of medicine, there is grave 
danger that the individual may come to believe that health is some- 
thing which the State may give him. Nothing can be farther from 
the truth. The State ean only offer conditions which are conducive 
to health; its attainment must remain a matter of personal respon- 
sibility. We are coming to realize more and more that health is 
predominantly a matter of personal achievement, earned by following 
the precepts of hygiene, using that word in its broadest sense. No 
amount of initiative on the part of the physician or the school can 
give health to the person who insists on violating, deliberately or 
through ignorance, the laws that determine the proper functioning of 
our bodies. To insure for each child health guidance of a desirable type 
through the initiative of the parent, the school curriculum should 
show the need for such supervision and this should be emphasized 
throughout the period of the child’s education. The efficacy of such 
measures has been exemplified in Iowa through the success of the 
dental program, which has brought practically all of the school chil- 
dren to the offices of the regular members of the dental profession. 
There is no reason why the periodic medical examination cannot be 
assured through a similar plan. The fact that the payment of an 
appropriate fee should be expected for such medical service should 
require no apology. When the family is able to pay for medical serv- 
ices, the value received is rich compensation for the service rendered. 
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When evidence makes it apparent that the assessment of a fee would 
be an injustice, the child’s needs will be met notwithstanding, in 
accordance with the medical profession’s policy. 

To further the part that the school may play in the conservation 
of health, let us ask that our teachers and other school personnel offer 
evidence that they themselves are free from transmissible disease. 
Let us demand that our teachers be as well informed concerning the 
elements of physiology and modern hygiene as they must be with the 
civies of the state of Iowa. Let us see that the curriculum offers pro- 
gressive instruction in the functions of the body and the principles 
of modern hygiene throughout the whole course of instruction. Let 
us be sure that the texts used in these subjects are up to date and 
written wisely. School nurses or physicians or both should be avail- 
able to insure protection from communicable disease and to aid in 
furthering the health of the children. These services are needed and 
fall within the province of the school and its personnel. But if we 
are to further the health of the child and of the community most 
effectively, let us urge that the child’s health examinations be con- 
dueted by the practicing physician as a part of the periodic health 
guidanee which by right should be the privilege of every child. 




























CONGENITAL SCURVY 
A Case REpPoRT 


DEBORAH JACKSON AND Epwarps A. Park, M.D. 
BALTIMORE, Mbp. 


THE CASE RECORD 


BA D. H., aged sixteen days, was admitted to the Harriet Lane 
Home from the Johns Hopkins Obstetrical Nursery. The history 
was that the mother, who was a patient on the Outside Obstetrical Serv- 
ice, had given birth to the baby in her home after a spontaneous labor of 
two hours. The baby seemed normal and weighed 3.5 kg., evidently being 
full term. He was breast fed for ten days, but there seemed to be 
little milk, for he cried continually and did not thrive. On the tenth 
day nursing was stopped, and a cow’s milk formula substituted. On 
the thirteenth day the mother complained of pain in her hip and be- 
came unable to walk. Because of the pain and disability she was 
admitted to the obstetrical wards for observation, and the baby came 
with her since he could not be cared for at home. The admission 
diagnosis evidently was not certain, for on the obstetrical history one 
finds the queries: ‘‘Arthritis (?); hysteria (?).’’ Pyorrhea was 


noted. To conclude the report on the mother—she stayed in the 





obstetrical wards for twenty-three days, receiving the ordinary ward 
diet, and was discharged completely well. The discharge diagnosis 
was ‘‘hysteria,’” which indicates, we suppose, that no explanation for 
the pain was found. 

When the baby was admitted to the Obstetrical Nursery, he was 
found to be malnourished. During the thirteen days of his life he 
had lost 1 kg., now weighing 2.5 kg. The day after he had been placed 
on the cow’s milk formula (the eleventh day), he had developed a 
diarrhea which had continued. The ears had begun to discharge, and 
mastoiditis was suspected. Accordingly, three days after his admis- 
sion to the Obstetrical Nursery, he was transferred to the Harriet 
Lane Home. 

On admission to the Harriet Lane Home the baby seemed extremely sick. Bilateral 
otitis media was present with a profuse discharge from which staphylococcus was 
obtained. The posterior part of both drums ‘‘sagged.’’ The temperature was 
38° C. The malnutrition was extreme; the fat had departed even from the cheek pad 
region. An acidosis was present. The baby presented the classical picture of mal- 
nutrition, diarrhea, dehydration, and acidosis. 

On the day following admission, a bilateral mastoidectomy was performed but 
without improvement in the general condition. The diarrhea continued. The stools, 


From the Harriet Lane Home of the Johns Hopkins Hespital and the Department 
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which numbered from ten to fifteen a day, did not contain pus or blood. The fever 
remained between 38 and 39° C., but on the day before death, the third day after 
admission to the Harriet Lane Home, it rose to 40.8° C. On that day, also, convul- 
sions set in. Death occurred on the fourth day after admission, at the age of twenty 
days. Aside from the operative procedure (bilateral mastoidectomy) the treatment 
had consisted in the administration of salt solution with sodium lactate, a trans- 
fusion, and after a few hours’ starvation the feeding of a boiled milk-cane-sugar 
mixture which had been soured by the addition of lactic acid. No antiscorbutie sub- 
stance was ever given. The clinical diagnosis was: ‘‘Otitis media, bilateral mas- 
toiditis (pus had been found in both antra); acute, severe, nutritional disturbance; 
acidosis and pyocyaneous septicemia.’’ The diagnosis of septicemia was added 
when the blood culture, made twenty minutes after death, yielded the Bacillus 
pyocyaneous, 

Scurvy was not considered as a possibility, and the clinical picture did not in 
the least suggest it. Hemorrhages were not present. The discharge from the ear 
was mucopurulent, not sanguineous. The single examination of the urine revealed 


Alp 


Fig. 1.—X-ray photograph of ribs after removal from the body. The fracture in 
the fourth from the left rib occurred in removal and was not present during life. The 
ends of the ribs are marked by heavy shadows. These shadows were produced by 
the scorbutic lattice as proved by histologic examination, but the appearance is not 
characteristic enough of scurvy to permit diagnosis from the x-ray picture. 














nothing of an abnormal nature. No red blood cells were found. The case record 
stated that ‘‘the ribs were prominent.’’ We assume that prominence of the ribs was 
the result of the extreme malnutrition, for the costochondral junctions did not seem 
enlarged externally at autopsy. The statement is found in the case record that the 
infant cried when handled, but this observation, in the case of so sick an infant, is 
not interpreted as indicating scurvy. Important differential diagnostic points are 
that the blood Wassermann test was negative in both infant and mother. 

A complete autopsy was obtained, the important findings of which were these: 
Lobular pneumonia which had no peculiar features was present; a small superficial 
hemorrhage was discovered in the meninges and, more important, an extremely large 
one in the interior of the brain. This latter had torn through the corpus callosum 
and into both hemispheres, ‘‘leaving only a margin of brain substance on the out- 
side. When the ribs and femur were sectioned, hemorrhages were observed just 
beneath the line of ossification. The pathologist’s note states that the condition 
was ‘‘much like that seen in seurvy.’’ No subperiosteal hemorrhage was present. 
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The conference note of the Department of Pathology, made by Dr. Rich, reads, ‘‘ In 
spite of the age the lesion does seem to be that of scurvy. Death may be attributed 
to the large cerebral hemorrhage and to pneumonia.’’ 

Stimulated as the result of the discovery by the pathologists of scurvy in an infant 
twenty days old, we inquired into the case further and discovered these facts: The ob- 
stetrical case record stated that during the pregnancy the family had been in great 
poverty and the diet of the mother limited to ‘‘bread and jam.’’ Following the 
birth of the baby, the mother had received two eggs but not any milk; the diet had 
consisted of sandwiches and jelly bread. Our own social service department as- 
certained that the father was a taxicab driver and had provided most inadequately 
for his family for two months prior to the birth of the baby. For two days at a 
time the mother often had no food, and the gas had been turned off in the home. 




















Fig. 2.—X-ray photographs of the lower end of the femur and of the radius and 
ulna after removal from the body. At the lower ends of all three bones the shadows 
of the lattice and the sublattice zones of rarefaction are seen but are not sufficiently 
developed to warrant the diagnosis of scurvy. The inner corner (left) of the femur 
Suggests scurvy. It shows a lesion similar to the marginal lesions of scurvy, described 
by Park, Guild, Jackson, and Bond’. 


The proofs in a given case that scurvy is present are the charac- 
teristic changes in the skeleton, as revealed by x-ray or histologic 
examination. The x-ray pictures in scurvy may not be typical but 
can be so typical as to establish the diagnosis beyond doubt. Simi- 
larly, histologic studies of the skeleton may not be conclusive but, 
on the other hand, often offer evidence which cannot be gainsaid. 
Although the clinical picture together with the history and the thera- 
peutic test can furnish strong evidence in favor of scurvy, the evi- 
dence is not objective enough to be final except to the examiner 
himself. 
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No x-ray pictures were taken during life. Those taken of the bones 
denuded of soft parts after death were suggestive but not pathog- 
nomonie of scurvy (Figs. 1 and 2). The fact that the x-ray exami- 
nation failed to yield final evidence means nothing, because the disease 
must reach considerable development in the skeleton before charac- 
teristic changes make their appearance in the films. In this case the 
proof of scurvy was established through histologic examination. 


HISTOLOGIC STUDIES 


Studies were made of the upper and lower ends of the humerus, 
radius, ulna, and tibia, the lower end of the femur and of the fibula 
and, finally, of two of the middle r:bs. The stains employed were 
hematoxylin and eosin. The bones were not split until after they had 
been fixed in formalin and, accordingly, were not seen by us in the 
fresh state. The cut surfaces in the fixed state showed no special 
departure from the usual. The histologic description is designedly 
incomplete ; it is limited to the enumeration of the pathologic changes 
required in order to establish the diagnosis of seurvy. 

Costochondral Junctions of the Middle Ribs (Fig. 3)—The cells of 
the proliferative cartilage near the shaft border appeared to be 
shrunken and the matrix substance to be present in increased amounts. 
The architecture of the proliferative cartilage was regular. Calcifi- 
eation in the provisional zone was complete. The calcification looked 
heavy, presumably because of the overabundance of the medium for the 
lime salts to deposit in, namely, the matrix substance. Given thick 
masses of matrix substance between the cartilage columns, the lime salt 
deposition will always be heavy, unless rickets is present to interfere 
with precipitation. Evidently the mechanism which under normal 
conditions destroys the greater part of the framework of calcified 
matrix substance almost as soon as formed must have ceased opera- 
tion, for a well-marked scorbutie lattice had developed across the 
eartilage-shaft border. The scorbutic lattice is an abnormally developed 
framework of calcified matrix substance without coating of bone. It owes 
its origin in scurvy (1) to continued growth of the cartilage with conse- 
quent continued production of framework of calcified matrix substance 
and (2) to the cessation in destruction of the framework. The interrup- 
tion of the cellular activities which normally result in the destruction of 
the framework and prevent its accumulation at the end of the shaft is 
one of the special characteristics of scurvy. On this lattice there was not 
the least sign of new bone formation. Osteoblastic activity had evidently 
stopped generally because there was no evidence, either, of new bone 
formation on the surfaces of the old trabeculae of bone further down 
in the shaft. The lattice was not fractured, and in general its archi- 
tecture was regular, although the interlacing network of calcified 
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matrix material which composed it varied much in thickness and in 
some places greatly exceeded the normal. The study of the end of 
the shaft was not entirely satisfactory because the sections had been 
torn in preparation. But one could see that the marrow cells had 
largely migrated from the end of the shaft leaving the supporting 
embryonal-like connective tissue (the German Geriistmark ) exposed 














Fig. 3.—Photomicrograph of a section stained with hematoxylin and eosin from one 
of the middle ribs. Above is the cartilage. Along the cartilage-shaft border is the 
scorbutic lattice, composed of the framework of calcified matrix substance without 
encasement of bone. It appears black. The pale zone represents the part of the 
end of the shaft from which the marrow cells have departed—hence its pallor. The 
departure of the marrow cells has left the connective tissue framework of the mar- 
row (Geriistmark) exposed. In this region atrophy and, here and there, complete 
disintegration of the trabeculae have occurred. Scattered hemorrhages are present in 
it but do not show under this small magnification. On the left side the cortex has 
in large part gone. On the right side it is torn off. 





to view and causing the end of the shaft to appear pale in the 
hematoxylin-eosin preparation and also in the photograph. In the 
interstices of the lattice the connective tissue (Geriistmark) had a 
waxy homogeneous appearance, as if the intercellular substance were 
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some kind of a gel. One also saw scattered small hemorrhages in this 
Geriistmark, some of which appeared fresh and others in process of 
organization. There were not any subperiosteal hemorrhages. In 
this area occupied by the Geriistmark, rarefaction had occurred caus- 
ing the trabeculae to appear thin and widely spaced. Away from 
this secorbutie area which lay at the extreme end of the shaft, the mar- 
row and trabeculae seemed normal, although, as already indicated, 
new bone formation was not active, as would have been the case under 
normal conditions. 

The Upper End of the Humerus (Fig. 4).—This was quite abnormal 
and the inner half much more affected than the outer. A heavy look- 
ing lattice without a sign of new bone formation on its surface ex- 
tended all across the end of the bone. On the inner side of the bone 
this lattice was extensively, almost continuously, fractured and was 
fractured at seattered places on the outer side. If the fractures on 
the outer side had been as numerous as those on the inner side, an 
‘‘epiphyseal separation’’ would have been present. The fractures 
were all in the oldest part of the lattice, namely, the part on the shaft 
side which was continuous with the bony trabeculae of the shaft. At 
the different points of fracture the picture varied. In some places 
the appearance was as if the lattice had been pulled apart, for the 
fragments were separated and the gaps filled in with a fibrinous or 
collagenous material. At other places infractions had occurred, and 
fragments had been twisted about and driven against or actually into 
each other. At still other places, the fragments appeared to be lying 
loose at various angles with the intact trabeculae. Where fractures had 
occurred, it was common to find fibrin between the fragments and 
swarms of cells, apparently osteoblasts, about the fragments. Par- 
ticularly on the inner side of the bone, the marrow cells had migrated 
leaving the Geriistmark uncovered. The Geriistmark seemed to be 
exposed in spots, for in some places it was much more conspicuous 
than in others. Where the marrow cells had gone and the interstices 
between the trabeculae were occupied only with the loose embryonal- 
like connective tissue of the Geriistmark, one could see that the osteo- 
blasts did not line the trabecular surfaces but had assumed stellate 
or spindle forms and had moved away and seemed connected with the 
surfaces only through filamentous processes. Extensive rarefaction had 
set in in the part of the shaft adjacent to the lattice. The trabeculae 
were thin and in many places had disappeared. Scattered hemor- 
rhages were present. 

The Lower End of the Femur (Fig. 5)—This showed a picture sub- 
stantially like that just described. The features were: a heavy lat- 
tice, many fractures of the lattice with fibrin (and collagen) forma- 
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tion about them, osteoblastic change to connective tissue types and 
absence of any evidence of active new bone formation, exodus of the 
marrow with development of the Geriistmark, rarefaction in the sub- 
lattice region, and hemorrhages at scattered points. A small sub- 
periosteal hemorrhage was present on one side close to the lattice. 























Fig. 4.—Photomicrograph of histologic section from upper end of humerus to 
show typical scorbutic lesion. Above is the proliferative cartilage. The black network 
is the scorbutic lattice. Note how it has fractured. In the center the fragments 
are driven together into an impacted mass; to the left and right they lie crosswise 
but appear to be free. To the histologist it is at once evident that the lattice is bare, 
i.e., no bone has formed on its surface. The supporting connective tissue of the mar- 
row (Geriistmark) is beautifully shown. Around the fragments of the lattice are 
osteoblasts. They surround the fragments loosely as swarms of bees surround the 
head of a person whom they are attacking. Under normal conditions they lie in 
orderly rows against the surfaces of the trabeculae. The blood vessels are full of red 
blood cells, but no hemorrhages are visible. 
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Fig. 5.—Photomicrograph of a histologic preparation from the lower end of the 
femur. Below is the cartilage, next above the lattice, next above that the zone of 
rarefaction. The rest is, relatively speaking, the normal shaft. With its trabeculae 
of bone and dark staining marrow cells, the heavy lattice framework shows well. In 
the center just above the lattice one sees a spot of Geriistmark. On the left side the 
cortex is gone, and a small extravasation of blood is visible just under the periosteum. 
Another mass of red blood cells is seen to the right of the light spot of Geriistmark. 
Both extravasations are undergoing organization. The hemorrhages have filled in the 
Geriistmark with red blood cells. If these solid looking hemorrhagic areas did not 
obscure the Geriistmark, the latter would be seen extending completely across the 
photomicrograph just above the lattice instead of appearing only as a central spot. 
Destruction of the trabeculae in the region just above the lattice has occurred. 
Note how few and thin they are. The destruction of the trabeculae in this region 
is the cause of the zone of rarefaction in the x-ray film. Scattered fractures of 
the lattice of microscopic dimensions are present, and between the fragments are 
masses of fibrin, but they can be picked out only by one already familiar with the 
stained preparation. 
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The lower end of the radius showed much less advanced lesions than 
those recorded above but, nevertheless, typical ones. The special 
feature was a fracture of the much thinned cortex with buckling 
inwards and a small subperiosteal hemorrhage and two other small 
hemorrhages close by in the substance of the bone. The marginal 
portion of the bone was affected much more than the interior, and the 


lesion corresponded exactly to the marginal ‘‘corner,’’ lesions de- 
scribed by Park, Guild, Jackson and Bond’ in infants with acquired 
seurvy. 

The upper and lower ends of the tibia showed lesions which were 
intermediate in severity between those of the upper end of the 
humerus and lower end of the femur, on the one hand, and the lower 
ends of radius and ulna, on the other. The lower end of the humerus, 
the upper ends of radius and ulna, all of which are slow growing, were 
essentially normal in appearance. 


DISCUSSION 


In this baby of twenty days the lesions in the bones were exactly 
like those present in the infant suffering from acquired seurvy. Every 
histologic manifestation in the skeleton found in acquired scurvy was 
present in this congenital case: lattice formation, fracture of the 
lattice with fibrinogen and collagen leakage, cessation of osteoblastic 
activity, destructive processes in the sublattice region, migration of 
the marow cells from the ends of the growing bones with exposure of 
the Geriistmark, hemorrhage internal and subperiosteal, thinning and 
atrophy of the cortex in the lattice region with fracture. If the 
photomicrographs of the lesions in acquired seurvy in the article by 
Park, Guild, Jackson, and Bond’ are compared with those in this 
paper, it will be seen that they are so similar as to be interchangeable. 
There cannot be the slightest doubt, therefore, that the case reported 
is one of congenital seurvy. 


Before concluding we wish to eall attention to two points of inter- 
est. The first is that in this baby the severity of the lesion at the 
various cartilage shaft junctions corresponded with the rate of growth. 
If the rate of growth was slow enough at the end of a bone, the 
signs of the disease did not appear. The second is the development 
of fractures of the lattice. This case indicates that in seurvy the 
lattice must be so fragile that it cracks and breaks from the strain 
of ordinary movement or support of the arms and legs. Fractures of 
the lattice in scurvy are far more general than is popularly thought 
and are probably present in every case in which the disease has 
progressed far enough to be recognizable as such in the x-ray film. 
They must precede for some time epiphyseal separation. 
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REVIEW OF THE LITERATURE 


We have not made any attempt to search the literature extensively 
for eases of congenital seurvy. Doubtless many examples have been 
reported in the earlier literature, when scurvy was much more poorly 
understood than at present, when the means of separation from 
septicemia with arthritis, congenital syphilis, and the purpurie dis- 
eases had not been well developed and particularly before the x-ray 
came into use as a means of identification. 

In 1931, Liu® reported a case of scurvy in a newborn, breast-fed 
Chinese infant. On the seventh day fever developed, and the right 
knee became swollen, and the right leg drawn up. When the leg was 
touched, the baby cried but stopped when left alone. The mother 
and infant left the hospital against advice before the nature of the 
ailment was determined. When the infant was brought back into the 
hospital at the age of thirty-three days, the following information 
was recorded: ‘‘Both legs and feet are swollen. Both legs are 
everted. Two swellings about %4 inch in diameter each appear on 
left oceipital region. Swelling of the middle phalanx of two fingers, 
one on each hand, and also swelling of legs just above the knee joints 
is noticed. Suggested, on palpation, thickening of the shafts of the 
bones involved. Child is pale but not wasting; gums are not spongy. 
.... Mother says that child has been getting worse since discharge 
with more swelling of legs.’’ The swellings are said to have increased 
in size. Questioning disclosed that an older child in the family had 
bleeding of the gums for a few months after eruption of teeth which 
cleared up by itself. Orange, lemon, and raw tomato juices were all 
three given with improvement in five days. The baby was again taken 
from the hospital against advice. Two or three months later, when 
the father returned to the hospital for his own treatment, he reported 
that the child was entirely well. 

Unfortunately, in Liu’s ease no proof of scurvy was furnished. The 
x-ray pictures of the knee, taken when the baby was seventeen days 
old, are said to have shown ‘‘no abnormality.’’ Swelling of the 
middle phalanges does not sound scorbutic. No mention is made of 
the mother’s diet. The burden of proof rests on recovery coincident 
with the application of antiscorbutie therapy. 

In 1932, Hill* reported seurvy in a breast-fed infant under three 
weeks of age. This baby, also Chinese, was brought in with a com- 
plaint of pain in the left elbow and right wrist and swelling in both 
ankles, with limitation of motion amounting almost to a ‘‘pseudo- 
paralysis.’’ It was remarked that at the age of two and one-half 
weeks the baby began to ery bitterly when bathed. At the age of 
three weeks, swelling about the left elbow was noted. On examination 
a moderate swelling was found at the left ankle and another at the 
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left elbow. The latter, which was the larger, was smooth, uniform, 
spindle-shaped, not red or tense, but exceedingly tender. Swelling of 
the right wrist had previously been noted. A tentative diagnosis of 
congenital syphilis was made, but the Wassermann reaction was nega- 
tive in both the mother’s and the child’s blood. The x-ray pictures 
were said to be typical of active seurvy. Two ounces of orange juice 
were given the child, and the mother’s diet was supplemented with 
eight ounces of orange juice. Two weeks later it was noted that the 
right wrist was no longer swollen and could be moved freely, that the 
swelling of the left elbow had decreased, and that there was much less 
pain on motion. Three weeks after commencing antiscorbutie treat- 
ment, all swelling had disappeared, and the x-ray picture showed the 
‘‘Trummerfeld zone’’ to be disappearing. 

In this ease, also, objective proof of scurvy is lacking. To be sure 
x-ray pictures are furnished in reproduction, but they are so poor 
that definite opinion is impossible. To the authors they suggest con- 
genital syphilis rather than scurvy. On the other hand, the Wasser- 
mann reaction was negative in both the mother’s and the child’s 
blood, and the response to antiscorbutic treatment was rapid. The 
history states that the diet which the mother received contained straw- 
berries, apples, pears, grapes, grapefruit, bananas, peaches, and a 
whole variety of green vegetables, a record of preventive therapy 
which is most difficult to reconcile with the development of seurvy in 
the breast-fed child. We must regard the diagnosis of scurvy in Hill’s 
case as doubtful. 

In 1921, Tupas* reported two cases of scurvy in Filipino babies, 
aged two months and one month, respectively, who were entirely 
breast fed. In the first ease, fourteen days before admission, that is 
at the age of one and one-half months, the mother noticed ‘‘. . . that 
the right upper arm had become suddenly pale and without sensation 
on being pinched, and there was marked limitation of movement in 
the painful region, especially in the elbow joint. Seven days after the 
onset there was slight improvement, but at this time pain was felt in 
the right lower leg, the knee joint of which was slightly swollen and 
tender when extended. A homemade medicine was applied to the 
disabled part, but it did not give relief; the pain became more acute, 
and any movement of the joint would make the child scream. No 
bleeding of the gums nor ecchymosis in any region of the body was 
found.’’ Physical examination showed that the right upper’ and 
lower extremities were slightly swollen, especially at the elbow and 
knee joints, and were painful when extended. The x-ray department 
reported ‘‘. ... white line epiphyseal margin, regarded by all authori- 
ties on the subject of x-rays as diagnostic of scurvy.’’ No treatment 
was given except 5 c.c. of lemon juice in equal parts of sweetened 
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water every three hours. The patient was discharged as recovered 
nine days after admission. In the second ease (a Filipino boy one 
month old) there were swellings of both knee joints, which were pain- 
ful. They had been present for nine days. No hemorrhages. Unlike 
the first ease, fever, cough, and cyanosis during crying were noted. 
Accordingly, beriberi was considered, and the mother and baby were 
treated with the extract of tikitiki without the slightest improvement. 
Then lemon juice was given in doses of 5 ¢.c. every three hours with 
‘a marvelous response.”’ Tupas wrote, ‘‘The diets of the mothers of 
these particular cases consist mainly in rice, vegetables, fish almost 
daily, and rarely meat.”’ 

In the two eases reported by Tupas, the x-ray pictures were not re- 
produced. No Wassermann tests were recorded. Unfortunately, the 
‘‘white line’’ is as marked in congenital syphilis as in seurvy. In the 
first case, the loss of sensation in the arm suggests some other condi- 
tion than seurvy (beriberi?). In our experience, involvement in the 
elbow-joint region, recorded in Tupas’ first case and also in Hill’s 
ease, is not usual in seurvy. Growth occurs so slowly at the elbow 
joint as compared with the knee, shoulder, hip or ankle, that the bone 
ends forming it have a relative immunity. The validity of the diag- 
nosis in Tupas’ two cases rests once more on the apparent good effect 
of antiscorbutie therapy which, as already stated, is not in itself 
sufficient to establish the diagnosis of scurvy, though it may render 
the diagnosis probable. 

In the report of the American Pediatrie Society® in 1898 on the sub- 
ject of infantile seurvy in America, the youngest patient recorded was 
three weeks old. The case was reported by Dr. A. Matheson, of Neills- 
ville, Wis. The baby had been ill for five days when first seen. He 
was exclusively breast fed. The hygienic surroundings were poor. 
‘*The disease exhibited perfectly typical symptoms and ended fatally.’’ 
These are the only statements made, which certainly are not sufficient 
for the establishment of the diagnosis. 


CONCLUSION 


The case of congenital seurvy reported by us is supported by in- 
dubitable evidence. It is necessary to conclude from it that seurvy 
ean be congenital. It is well known that beriberi can oceur in the 
newborn offspring, when the mother does not present clinical evidence 
of the disease. Maxwell® and Black’ have established the existence of 
congenital rickets. For rickets to develop in utero, it is probable that 
the mother must have osteomalacia. If one accepts the case reports 
of Liu, Hill, and Tupas as being true examples of congenital scurvy, 
it is necessary to believe that scurvy can appear in the offspring, when 
the mother does not herself suffer symptomatically from the disease. 
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In our case the presumption is that the mother, also, had seurvy. At 
least the natural inference is that the ‘‘arthritis’’ of the hip joint 
which disappeared during the three weeks’ stay on the obstetrical 
ward and was finally regarded as hysterical in origin was a manifesta- 
tion of seurvy. When scurvy develops in the first month or two in a 
breast-fed infant, it is probably always of congenital origin, and per- 
haps all cases of scurvy in breast-fed infants have a congenital origin. 
Congenital seurvy, however, must be rare. We do not dare say that 
this case report is the first to establish beyond doubt the existence of 
congenital scurvy, because we have not searched the literature ade- 
quately, but we think that it will probably prove to be the first abso- 
lutely authentic report of congenital scurvy. We do not doubt, how- 
ever, that some of the cases of scurvy in very young infants which have 
been reported in the literature were true examples of congenital scurvy. 
The difficulty is in being certain about the authenticity of any given 
one of them. 
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SCARLET FEVER IMMUNIZATION BY INUNCTION 


Maurice L. Rieps, M.D. 
E.izaBeTtH, N. J. 


A EFFICIENT reactionless method for scarlet fever immunization 
has as yet not been perfected. Although the use of raw toxin 
in graduated doses has shown an efficiency of 90 to 95 per cent, the 
reactions have been so severe and so common that it has been largely 
discontinued. A resort to a detoxified toxin paralleling the diphtheria 
toxoid technic of Ramon naturally followed. Sparrow and Celarek,* 
Ramon and Debré,? Veldee,* MeMahon* and Futagi,® all reported 
a high degree of immunization and a marked decrease in both the 
frequency and severity of reactions following injections with ana- 
toxin. As yet, however, these results have not been uniformly ob- 
tained, and one hesitates to suggest this preventive measure until he 
feels assured first that it will be relatively free from discomfort; and 
second, as the Dicks have recently pointed out, the antigenic value 
of a formalin detoxified toxin is materially decreased, so much so 
that they were forced to conclude that there is no searlet fever toxoid 
analogous to diphtheria toxoid, and that any immunizing value this 
product contains is due to unaltered toxin in the formalized prepara- 
tion. More work on this problem will surely follow in time. 


Lowenstein’s reports on immunization with diphtheria toxin, by 
the percutaneous method, followed by substantiating results of others, 
naturally lead to a similar attempt with scarlet fever toxin. E. E. 
Martmer® has presented the first and only study on this method of 
immunization applied to searlet fever that has come to my attention. 
He used Dick toxin mixed with anhydrous lanolin, so that each 2 c.e. 
of ointment contained 25,000 skin test doses. Five applications were 
made, one group receiving their massages every second day, the other 
group at five-day intervals. In the latter group in which the backs 
were rubbed vigorously for five minutes, the results showed that 66 
per cent were immunized at the end of six months. His paper was 
the direct stimulation for the work I am now presenting. 


GENERAL DATA 


A total of 564 children, ranging in age from one year to sixteen 
years, were tested, of whom 213 were Dick positive. Most of these 
children (502) were residents of four orphan institutions; the re- 
mainder were obtained from private practice and the hospital clinic. 
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The fact of decreasing susceptibility with increasing age was strik- 


ingly established : 


Ages 1-2 yr. 91 per cent positive 
2-4 yr. 68 per cent positive 
4-6 yr. 44 per cent positive 
6-10 yr. 18 per cent positive 
11-16 yr. 11 per cent positive 


Only those showing a reaction of at least 1 em. were considered 
as positives. To gauge the results more accurately, these positives 
were further divided into one-plus, two-plus, and three-plus groups, 
according to the extent of the reaction. The test was read in from 
seventeen to twenty-five hours, and in most cases more than one read- 
ing was obtained. As a general rule, there is no appreciable difference 
in a reading obtained anywhere from the eighteenth to the twenty- 
fourth hour although it appeared that about a twenty-hour reading 
gave the best results. 

Our tests were made in most eases with both the Washington Stand- 
ard Toxin (Dick strain) and the N. Y. 5 (Dochez) strains. As we 
found that our subjects were, as a rule, more sensitive to the Dochez 
strain (about 4 per cent), our final results are based only on the toxin 
prepared from it. 


PREPARATION AND ADMINISTRATION OF INUNCTION 


The entire preparation of material was accomplished by the New 
York City Biological Laboratories. Two different bases were used: 
one of plain cold cream and the other of anhydrous lanolin (after 
Martmer). Dick toxin, prepared from the N. Y. 5 (Dochez strain) 
of a potency of 24,000 S.T.D. was mixed with 2 ¢.c. of each base. All 
the children were given five massages over the entire back at intervals 
of one week. Preceding the rubs, the backs were cleansed with alco- 
hol. For the first two rubbings approximately 24,000 S8.T.D. were 
used and 28,000 S.T.D. for each of the last three rubs. Gloves were 
used for the first rubbing after which the bare hand was used, some 
allowance being made for absorption. In the cases in which the 
lanolin base was used, the backs were given from six to seven minutes 
of brisk rubbing. In the group in which cold cream was in use, only 
two minutes of rubbing was necessary. Later one group of children 
was given much larger doses; another group was given additional 
rubs after the retesting showed them positive; a third group was 
rubbed at five-day intervals. Alcohol or benzine was used to cleanse 
and dry the children’s backs. Freshly laundered towels were used 
to make sure the backs were dry, before applying the inunctions. 
These results are listed below. 
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RESULTS 


There were no general systemic reactions of any kind. About 20 
per cent of the children showed a mild dermatitis over the parts 
rubbed after the first application, which was often associated with 
itching. With the succeeding massages, the skin reactions were less 
frequent. At no time was the dermatitis distressing. The eruption 
usually disappeared within two days. 

A total of 112 Dick-positive children completed the course of mas- 
sages with 24,000 to 28,000 S.T.D. and were retested at various in- 
tervals. These children were divided into two groups; group A, 
comprised of seventy-five children, received the cold cream inunction. 
Group B, including thirty-seven children, received the anhydrous 
lanolin inuncetion. 


Group A (cold cream) 





Number of children 75 
Number rendered Dick negative 46 
Immunized 66% 
troup B (lanolin) 
Number of children 37 
Number rendered Dick negative 11 
Immunized 30% 


Dividing both groups according to age we find: 


I. Under six years 








Number of children 44 
Number rendered negative 18 
Immunized 45% 
II. Over six years 
Number of children 63 
Number rendered negative 36 
Immunized 57% 


Group III, made up of twenty-one children ranging in age from one 
to three and one-half years, was given cold cream inunctions econtain- 
ing 50,000 and 75,000 S.T.D. for the first and second rubbings, and 
100,000 for each of the remaining three rubs. 


III. One to three and one-half years 
Number of children 21 
Number rendered Dick negative + 





Immunized 
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Group IV, comprised of nine children, whose ages ranged from four 
to ten years, were given five rubbings at five-day intervals, the 8.T.D. 
being 50,000 and 100,000 for the first and second and 150,000 for the 
remaining three. 


IV. Four to ten years 





Number of children 9 
Number rendered negative 1 
Immunized 11% 


Group V, made up of thirty-two children who did not become nega- 
tive after six months, was given three additional rubs with 50,000, 
100,000, and 150,000 S.T.D. Only two of these had become negative 
when tested one year later. 


SUMMARY AND CONCLUSIONS 


After following a definite routine for a large group of children, 
we made various other groupings with the object of determining more 
accurately the value of this method of immunization. Retesting was 
done as early as two weeks following the last rubbing, and the major 
portion of the children were followed for over one and one-half years. 
We realize that because of the difficulty in standardizing this toxin, 
with the many possible sources of error, definitely accurate results 
are impossible and also that a certain number of children, especially 
in institutions, would have become negative without any prophylactic 
treatment. 

1. A total of 142 Dick-positive children were given inunctions with 
searlet fever toxin. Sixty-two were rendered negative (43 per cent). 

2. Cold cream inunction proved superior to lanolin because it was 
more pleasant to handle, more quickly absorbed, and it resulted in 
a higher percentage of immunizations. 

3. Those giving the most marked reactions (three-plus) to the Dick 
test were the most difficult to immunize (23 per cent). 

4. In children from one to four years old, despite larger doses, our 
results were very poor. Only 19 per cent were rendered negative. 

5. Inereasing the dosage was of no value in increasing the number 
of immunizations. 

6. All those who became negative did so within the first six weeks. 
Retesting after one and one-half years showed very little difference 
from the earlier tests. Of thirty-eight children who were negative 
at six weeks, only one had become positive one and one-half years 
later. 

7. The inunction method of immunization appears to be of little 
value with children who give a marked Dick reaction. As previously 
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stated, only about 20 per cent became negative. It is probable that 
because of constant minimal exposure some of these would have be- 
come negative without treatment. 


The author wishes to thank Mrs. B. Kolchin and her coworkers of the scarlet 
fever division of the New York Biological Laboratories for their cooperation in pre- 
paring all materials used in this experiment, and also Dr. W. H. Park for his helpful 
advice. 
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THE APPLICATION OF RECENT THEORIES IN THE 
TREATMENT OF UNDESCENDED TESTES 


JoHN HusBerMAn, M.D., Newark, N. J., AND 
Howarp H. Israz.orr, M.D., Irvineron, N. J. 


F THE entire mammalian family, the primates are the only species 

in which the testicle completely descends at or near birth. In 

animals such as rats, rabbits, and guinea pigs, the completion of the 
descent is associated with puberty or breeding periods. 

Until recently the treatment of eryptorchidism was a subject of 
wide controversy. One group advocated surgical intervention, while 
the other waited for spontaneous descent. It is conceded by the ma- 
jority of investigators that the results of surgery are disappointing. 
Bevan,’ a pioneer in the field, advocates surgery, preferably before 
the age of puberty, and no later than the age of twenty years. Bur- 
dock and Coley? report 50 per cent success in a series of 500 opera- 
tions. Goetsch® in his series of 36 cases reports complete success in 
6, partial success in 16, and failure in the remaining 14 eases, because 
of the persistence of high scrotal or inguinal positions. Cabot and 
Nesbit,* recommending operation before the age of nine in their series 
of 17 cases, report that in 10 cases the testicles were found in normal 
scrotal position, and in 7 instances in the upper part of the scrotum. 
Pasten reports 68 per cent failure in 31 cases. 

According to the second group headed by Drake,* the condition of 
undescended testicles is not a surgical problem. They believe that 
the great majority of undescended testes reach a normal position by 
the age of fourteen years. In a series of 35 cases reported by Drake, 
spon'sneous descent occurred in 23. In 12 cases the testes did not 
descend. 

Recently a group of investigators headed by Engle,® Moore,’ 
Shapiro,* and Goldman and Stern® advanced an entirely new method 
for the treatment of undescended testicles. They advocate the use 
of anterior pituitary-like principle found in pregnancy urine and an 
extract of anterior pituitary lobe. Experimentally they found that 
injection of this anterior pituitary-like principle in laboratory test 
animals was followed by: 

1. Increase in weight of the genital organs of rats. 

2. Deseent of the testes of immature monkeys into the scrotum. 

3. Greater mobility of the testes in all cases. 

4. Increase in weight and size of the accessory genital apparatus. 





From the Department of Endocrinology, Newark Beth Israel Hospital. 
Read before the Clinical Society of the Newark Beth Israel Hospital, April 3, 19325. 
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On this basis the anterior pituitary-like principle has been success- 
fully used by several investigators in the treatment of maldescent. 
We wish to report the results of its use in six cases, with a control.* 


CASE REPORTS 


Case 1.—A. M., ten years old, was a poorly developed, undernourished child with 
low-grade mentality. Nocturnal enuresis was present. The scrotum was small and 
atrophic; prostate, normal size; penis, underdeveloped. Right testicle was atrophic 
and was found in right inguinal canal, while the left testicle was in an intra- 
abdominal position. The patient was given daily tolerance doses of thyroid ex- 
tract and whole anterior pituitary extract, and gradually increasing doses of 
follutein, three times weekly. A total of 3,125 rat units of follutein was admin- 
istered over a period of twelve weeks. Examination then showed both testes in distal 
scrotal position. There was mental improvement and marked decrease of nocturnal 


enuresis. 


Case 2.—T. R., ten years old, was a poorly developed, underncurished boy, whose 
mental reactions were poor. The penis was underdeveloped; scrotum was atrophic; 
both testes were intraabdominal; prostate, of normal size. A total of 2,500 rat 
units of follutein was administered over a period of ten weeks. Extracts of the 
thyroid and whole anterior pituitary also given during this time. Examination after 
cessation of treatment showed both testes in scrotal position. There was marked 


mental improvement. 


Case 3.—F. B., aged twelve years, was poorly developed and undernourished, with 
skeletal measurements comparable to a boy of seven years. The penis was small; 
pubie hair, absent; scrotum was small and contained right testicle. The left testicle 
was atrophic and palpable in midinguinal canal. The prostate was of normal size. 
Medication consisted of daily tolerance doses of thyroid and whole anterior pituitary 
extract. In addition, hypodermic injections of growth hormone were administered 
three times weekly. A total of 1,500 growth units was given over a period of ten 
months. Examination at that time revealed an increase of 4.5 inches in skeletal 
growth, marked mental improvement, increase of secondary sex characteristics, and 


presence of both testes in the distal portion of scrotum. 


Case 4.—L. C., eleven years old, was a well-developed, cooperative child. The 
penis and prostate were of normal size, and the scrotal sac was fully developed. 
The right testicle was in the scrotum, but the left testicle was atrophic and palpable 
in upper portion of inguinal canal. A total of 3,500 rat units of follutein was ad- 
ministered over a period of six months. Thyroid and anterior pituitary extract were 
also given. Examination at this time showed mental improvement, marked increase 
of all secondary sex characteristics, and an increase in size of both testicles. A 
change in the position of the left testicle was noted—descent from proximal portion 





of inguinal canal to distal porticn. 


Case 5.—J. L., ten years old, was a normal and cooperative boy. Nocturnal en- 
uresis was present. The penis and the scrotum were small; the right testicle, small 
and hard, was in the serotum, but the left testicle was intraabdominal. The prostate 
was of normal size. Over a period of five months, 6,250 rat units of follutein were 
administered. Thyroid extract and whole anterior pituitary extract were also given. 


*The products used in this experiment, follutein and growth hormone, were sup- 
plied by E. R. Squibb and Son. 
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Examination at the end of this time showed marked diminution of nocturnal enuresis 
and an increase in the size of both testes. The left testicle was palpable in the / 
distal portion of the inguinal canal, 


Case 6.—H. G., thirteen years of age. The penis and prostate were of normal 
size; the scrotum was fully developed, containing the left testicle. A right inguinal 
hernia was present, with testicle in the proximal portion of the inguinal canal. After 
he received 3,750 rat units of follutein, an increase in the size of the left testicle 
with a corresponding fullness of the scrotum was noticed. The undescended right 
testicle showed a marked increase in size, but no descent was observed. Because of 
our unsuccessful results with follutein in the presence of a mechanical obstruction 
(the hernia), herniorrhaphy and orchidopexy were performed. Follutein injections 
were resumed postoperatively because of the presence of an underdeveloped right 
testicle. After eight weeks of follutein injections, an increase in the size of this 
right testicle was observed. 















































TABLE I 
; ; TOTAL | TOTAL 
CASE} agg | POSITION OF | possae PERIOD RESULTS 
_ — R. U. TREATED 
~~ 1 | 10 |Right inguinal 3,125 12 wk. | Both testicles in distal portion 
canal of scrotum 
Left intraab- Mental improvement 
dominal Decrease of nocturnal enuresis 
~ 8 | 10 |Both testes in-| 2,500 10 wk. | Both testicles in scrotal posi- 
traabdominal tion 
Mental improvement 
3 12 |Right scrotal 1,500 10 mo. | Both testicles in distal portion 
Left midingui-| growth of scrotum 
nal units Mental improvement 
Skeletal growth of 4.5 inches 
Increased secondary sex char- 
acteristics 
4 11 |Right scrotal 3,500 | 6 mo. Right scrotal position, increase 
Left proximal in size 
area inguinal Left distal area inguinal canal, 
eanal increase in size 
Mental improvement 
Increased secondary sex char- 
acteristics 
5 | 10 |Right scrotal 6,250 | 5 mo. Right scrotal, increase in size 
Left intraab- Left distal portion inguinal ca- 
dominal nal, increase in size 
| | Decrease of nocturnal enuresis 
6 13 | Right inguinal | Surgery | Postopera- | Right serotal, inerease in size 
canal with plus | tive treat- | Left scrotal, increase in size 
hernia follutein | ment—8 | Increased secondary sex char- 
Left scrotal lwk. Total, acteristics 
| | 1,500 R.U. 








COMMENT 


Prior to the discovery of the effects of hormonal treatment, the only 
explanation for maldescent of the testes was based on mechanical 
factors, namely : 


1. A pull upon the testes caused by the shrinkage of the gubernacu- 
lum testes as it atrophies. 
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2. Increase in size and weight of the testes, causing them to gravitate 
downward. 

3. Evagination of the peritoneum to form a narrow funnellike canal 
favoring the descent of the testicle. 

As a result of the many observations of the effect of the anterior 
pituitary-like principle upon the size and position of the testes, a newer 
physiologic concept has been advanced to explain the descent of the 
testes. 

Frank and Goldberger’® have definitely demonstrated that the estrin 
and prolan levels in the blood and urine of pregnant women are high. 
These hormonal influences of the mother are thought to be exerted 
upon the fetus by way of the blood stream. This would account for 
the labial and scrotal swellings often seen in the newborn. After 
birth there is a definite retrogression of these structures, presumably 
because of the sudden withdrawal of the pregnancy hormone, prolan. 

From the above facts Engle® concluded that the size and descent 
of the testes are influenced by the hormones in the maternal circulation. 

To prove this hypothesis, Smith and Engle, by injections of the ex- 
tracts of pregnancy urine and the anterior pituitary lobe into immature 
rats and monkeys, were able to produce descent of testes in ten im- 
mature monkeys and rats, with an accompanying growth of the 
serotum and interstitial cell mass. They also noted growth and 
vascularization of the seminiferous tubules and the prostate without, 
however, any hastening of spermatogenesis. This work was confirmed 
by Evans and his coworkers,"* Rubinstein,’? Aberle and Jenkins."* 

In our series of six cases under treatment we have obtained com- 
plete success in three cases and partial success in three. 

Unfortunately the duration and degree of treatment were variable, 
because of lack of cooperation on the part of patients and their par- 
ents. The dosage varied from a minimum of 2,500 rat units to a maxi- 
mum of 6,250 rat units. The average age of the patient selected for 
treatment was ten years. In some of the cases a constitutional reac- 
tion resulted from the injections, therefore the patients were desen- 
sitized. 

The response of these children to treatment bears no relation to the 
number of rat units of follutein administered, e.g., in Case 2, 2,500 
rat units were required to cause complete descent, while in Case 1 
3,125 rat units were required to accomplish similar results. This dif- 
ference in response may be explained by the fact that the sensitivity 
of the human organism to hormonal influences is variable. 

In Cases 4, 5, and 6 there was incomplete descent of the testes, 
while in Cases 1, 2, and 3 there was complete descent. This failure 
to descend is attributed to some mechanical obstruction. In eases in 
which failure results after intensive treatment over a reasonable length 
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of time, an outside mechanical factor should be suspected. In ad- 
dition, the age and weight of the patient, as well as the activity of 
the other endocrine glands, may bear a definite relationship. Collip’s 
theory of antihormone elaboration after continued endocrine medica- 
tion must also be considered. However, we do believe that surgery 
is indicated in unsuccessful cases in which mechanical obstruction is 
the cause. This group should receive adequate hormonal therapy 
postoperatively (Case 6). 

According to Drake,*® the testes in 65 per cent of all cases of mal- 
descent will descend at or near puberty. What will be the final out- 
come of the remaining 35 per cent of this group? Moore,"* Cooper,*® 
Wangensteen,’® and others state that heterogeneous testicles cannot 
develop normally, except in the scrotal sac. In addition, the possi- 
bility of complications such as trauma, hernia, pain, torsion of the 
eord, hydrocele, as well as malignancy of the testicle, must be borne 
in mind. It is evident, therefore, that every available means should 
be employed to hasten the downward descent of the abnormal testes. 

A question may now arise regarding the safety of this mode of 
treatment in a child. Goldman and Stern,’ as a result of their experi- 
ments on the human subject, showed that no deleterious effects were 
produced. This was further corroborated by Rubenstein’? Cohn,” 
Aberle and Jenkins.** At no time did we notice any precocious de- 
velopment of sex characteristics or permanent hypertrophy of the 
prostate gland. 

In the course of our treatment we have observed in Cases 1, 2, 3. 
and 4 a progressive improvement in the mental behavior. Whether 
this result is due to an increase of the general metabolic function or 
to some action of the anterior pituitary-like substance upon the an- 
terior lobe of the pituitary gland, cannot, in the light of our present 
knowledge, be stated definitely. 

Another significant observation was the alleviation of the annoying 
complaint, nocturnal enuresis. While the causes of this condition are 
manifold, we believe the underdevelopment of the genital system plays 
a significant réle. Any improvement, therefore, of the primary and 
secondary sex apparatus will help to overcome urinary incontinence. 
This was accomplished by producing growth and vascularization of 
the genital system with consequent increase in tone of the urinary 
sphincters. 


SUMMARY 


1. A series of six cases with maldescent of the testes, two bilateral 
and four unilateral, has been presented. 

2. A course of treatment which consisted of hypodermic injections 
of follutein and daily oral doses of thyroid and anterior pituitary 
extracts was administered. 














“15. Cooper, E. R. A.: J. Anat. 64: 5, 1929. 
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3. Complete success was obtained in 50 per cent, and partial suc- 
cess in the remaining 50 per cent. An increase in the secondary sex 
characteristics was noted in all cases. 

4. Surgery is indicated in unsuccessful cases when mechanical or 
developmental irregularities are present. This should be followed by 
hormone therapy. 

5. Definite psychic improvement was observed in four cases. 

6. In view of our encouraging results in decreasing nocturnal 
enuresis, we believe that further investigation should be directed 
toward a solution of this problem. 

7. One patient in our series has been successfully treated with 
growth hormone. 
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SUPPURATIVE ARTHRITIS DUE TO HEMOPHILUS 
INFLUENZAE 


Witn a Case Report 


J. C. Pererson, M.D. 
NASHVILLE, TENN. 


S* CE Pfeiffer** in 1892 described the organism now commonly called 
Bacillus influenzae or more correctly Hemophilus influenzae, there 
has been a gradually increasing amount of evidence to indicate that 
this organism may be the cause of a disease entity. The disease pro- 
duced by H. influenzae may be looked upon as an infection of the upper 
respiratory tract which may in certain individuals, particularly in- 
fants, be complicated by a septicemia. The septicemic phase of the 
disease is in many respects comparable to the same phase in meningo- 
coceal infections. 

After the H. influenzae reach the blood stream almost any localiza- 
tion may occur. The most common site of localization is in the 
meninges. The phase of the disease to be discussed in this paper is 
the development of suppurative arthritis. 

Slawyk’® in 1899 reported the first case of suppurative arthritis due 
to H. influenzae. In his patient there was an associated septicemia 
and meningitis. The organisms from this patient were studied by 
Pfeiffer and were accepted by him as H. influenzae. 

The following case is reported not because of its rarity, but because 
only three definite cases and two possible or probable cases have been 
reported in American literature. 

M. B., a seven months old white female, was admitted Jan. 3, 1935 with com- 
plaints of ‘‘cold’’ and stiffness of her left arm. Three weeks before admission 
she developed a ‘‘cold’’ which persisted without serious symptoms, merely an in- 
crease in irritability and a mucoid nasal discharge until four days before admission. 
She then began to cough frequently, developed a high fever, and, when examined 
at a well baby clinic, was said to have some redness of the ear drums. Two days 
before admission she had stiffness of the left arm and cried when the arm was 
moved or palpated. These symptoms persisted. On the day before admission she 
eried constantly and picked at her ears. During the illness she had lost 9 ounces 
but had had no gastrointestinal disturbances. 

Temperature was 104° F.; pulse, 156; respiration, 36; weight, 15 pounds. 

Examination showed a pale, fairly well-developed infant, irritable and apparently 
ill. Her face was flushed; respirations were rapid and were associated with grunt- 
ing. The physical findings of intcrest were limited to the ears, respiratory tract 
and extremities. Both ear drums were red, opaque, and bulging. Myringotomy 
yielded pus bilaterally. The mucous membranes of the nose were injected, and a 
slight watery discharge was present. The pharynx was slightly injected; no exudate 
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was present. The lungs were resonant throughout; breath sounds at the apices were 
vesicular and harsh, bronchovesicular at the bases. There were numerous fine and 
coarse riles at the bases, partially cleared after coughing. 

The left arm was held fixed in abduction, attempted movements caused pain and 
vigorous resistance. There was swelling of the soft tissue about the shoulder joint 
with increased heat and tenderness, no redness or fluctuation. The other joints 
appeared normal and had normal range of motion. 

Examination of the urine showed acid with trace of albumin; otherwise it was 
negative. 

Examination of the blood showed hemoglobin, 8.3 gm.; R.B.C., 3,700,000; W.B.C., 
15,800; polymorphonuclear leucocytes, 73 per cent; lymphocytes, 20 per cent, mono- 
cytes, 7 per cent; Wassermann test, negative; Mantoux test, 0.1 mg., negative. A 
blood culture was made in yeast infusion broth. 

In the next two days she ran a high fever remittent in type (temperature 100.2° 
to 105° F.), and the swelling of the shoulder increased. Fluctuation was present 
on Jan. 5, 1935. The blood culture of Jan. 3, 1935 was reported positive for gram- 
negative pleomorphic diplobacilli. Five cubic centimeters of pus aspirated from the 
shoulder showed the same organism. The blood culture was repeated and showed 
the same growth. On this day there was swelling and redness without fluctuation 
of the metatarsophalangeal joint of the left great toe. Aspiration yielded only a 
few drops of sterile serous fluid. The patient was treated by open drainage of the 
shoulder and repeated daily small blood trausfusions. She gradually improved, the 
fever receding. The blood culture on Jan. 9, 1935 was sterile. She was discharged 
Feb. 9, 1935. At this time she had fair use of the arm and shoulder, and the sinus 
had healed. When seen March 7, 1935 she had regained almost normal use of her 
arm and shoulder. 

The organism grew well on rabbit blood agar and chocolate agar. It grew 
sparsely on dilute human blood agar, growth being enhanced by the presence of 
contaminants. The colonies and the morphology of the bacteria and staining reac- 
tions were characteristic of Hemophilus influenzae. They reduced nitrates but did 
not produce indole. They would not grow on ordinary media. 


A eareful and extended search of the voluminous literature on H. 
influenzae and infections due to this organism shows that thirty cases'-** 
excluding the present case and including two doubtful cases men- 
tioned by Rivers,’’ have been reported. These two cases were not 
given in detail and were in patients who died from meningitis due to 
H. influenzae. The original reports have been examined in most in- 
stances, and the examination establishes the authenticity of the cases. 
In those reports not so examined repeated reference to the cases by 
other authors seems to establish their validity. Of the thirty-one 
cases, including the above, twelve are reported definitely to have had 
no localization other than in the joints, and in these cases recovery 
from the arthritis tended to be complete. Two of the infants died 
from erysipelas contracted in the hospital, but in both instances there 
was evidence of healing of the arthritis at autopsy. Fifteen cases 
were reported definitely as associated with meningitis, and all of 
these infants succumbed to the disease. In four reports the details 
are so inconclusive that one cannot determine whether meningitis was 




















PETERSON: SUPPURATIVE ARTHRITIS 767 


associated or not, or whether or not recovery took place. In those 
eases in which the age was mentioned, the youngest was six months and 
the oldest eighteen months. 

Other case reports have described transient nonsuppurative ar- 
thritides associated with H. influenzae infections. These have not been 
included in the above number, nor have the references been listed. 


COMMENT 


This case is reported, then, not because of the rarity, but because it 
would seem apparent from the above reports and the fact that more 
than one case has been seen in a short time in a single clinic that 
H. influenzae must play a comparatively important part in the sup- 
purative arthritides of infants, just as it has been found to be an 
important etiologic agent in meningitis of infants. 


SUMMARY 


A ease of suppurative arthritis of the left shoulder, due to H. in- 
fluenzae, with an associated septicemia, serous arthritis of the left 
metatarsophalangeal joint, otitis media, and bronchopneumonia in a 
seven-month-old infant has been presented. Recovery followed treat- 
ment with repeated blood transfusions and open drainage of the joint. 

A review of the literature indicates that H. influenzae is an impor- 
tant etiologic agent in the suppurative arthritides of infants. 
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ALLERGIC BRONCHOPNEUMONIA 


Hyman Miuer, M.D., Georce Piness, M.D., Ben F. Ferneoup, M.D., 
Los ANGELES, CALIF., AND TOWNSEND B. FrrepMAN, M.D., 
Curcaaeo, IL. 


Since the Cure of the Asthma is observed by all Physicians who 
have attempted the eradicating of that Chronical Distemper to be very 
difficult, and frequently unsuccessful; I may thence inferr, That either 
the true nature of that Disease is not thoroughly understood by them, 
or they have not yet found out the medicine by which the Cure may 
be effected.—Sir John Floyer: A Treatise of the Asthma, London, 1698. 


- ANY group of allergic individuals one frequently meets with 
pulmonary disturbances which appear to be infectious in origin. 
This observation has led us to segregate these disturbances and to 
place them in a definite syndrome into which they seem naturally to 
fall. To this syndrome we have given the name ‘‘allergic broncho- 
pneumonia,’’ with the belief that despite the apparent infectious etiol- 
ogy of the pulmonary disturbances referred to, such etiology in the 
light of present knowledge may well be questioned. Similar doubts 
on the part of Proetz,* Kern and Schenck,’ Hansel,’ Eyermann,* and 
others regarding upper respiratory disturbances in allergic individ- 
uals have definitely taught us that many of the signs and symptoms 
heretofore thought to be distinctive of infection in this region may 
well be signs and symptoms of allergy. This clarification between in- 
fection and allergy in the upper respiratory tract has not been paral- 
leled in the lower respiratory tract. The relative accessibility and 
more simple functions of the sinuses as compared with the bronchi 
and lungs may explain this. Certain observations are more than sug- 
gestive of the analogy that many of the so-called infectious disturb- 
ances in the lower respiratory tract, as in the upper respiratory tract, 
need have no basis in infection. The following case histories from 
the Allergy Clinie and Medical Service of the Los Angeles Children’s 
Hospital are presented in an attempt to demonstrate this possibility 
and also to furnish a basis on which to justify and delimit our con- 
cept of a new syndrome. 

Case 1—B. O. On Jan. 12, 1934, a five-year-old girl was brought to the out- 
patient clinic with the complaint of severe, paroxysmal cough of eight weeks’ dura- 
tion which had been diagnosed as pertussis. 


The family history was positive for allergy. 


From the Medical Service and Allergy Clinic of the Los Angeles Children’s Hos- 
tal. 
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The past history showed that the patient at eighteen months of age had what one 
doctor diagnosed as pneumonia and another had diagnosed as asthma. Since then 
there had been frequent attacks of bronchitis with fever. 


On examination of the lungs typical asthmatic breath sounds were heard, but no 
signs of consolidation could be made out. The temperature was 100° F. (37.8° C.). 
The tuberculin test (Mantoux up to 1.0 mg. O.T.) was negative. A roentgen ray 
film of the chest (Fig. 1 A) showed a diffuse fan-shaped area of infiltration, extend- 


Fig. 1.—Case 1. B. O., asthmatic female, aged five years. Mantoux (up to 1.0 
mg. O. T.), negative. A, Taken during asthmatic attack with fever, Jan. 12, 1934. 
Fan-shaped area of infiltration extending out from each hilus into midlung fields. 
Diagnosed from film as active tuberculosis. B, Taken during period of relative free- 
dom from asthma, Feb. 16, 1934. Marked clearing of previous process. C, Taken 
during recurrence of asthma, March 20, 1934, and showing recurrence of infiltration. 
D, Six weeks later, May 3, 1934, after an interval of freedom from asthma; the 
film shows only the hilus thickening characteristic of asthma. 


ing out from each hilus into the mid-lung fields. This was diagnosed as active tuber- 
culosis by the roentgenologist. The symptoms persisted although relieved temporarily 
from time to time by the administration of epinephrine. Three weeks later the 


roentgen diagnosis was ‘‘clearing bronchopneumonia.’’ Films were made at intervals 
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for thirteen weeks, the process in the lung gradually disappearing by the end of this 
time (Figs. 1B, 1C, and 1D). During this period with each exacerbation of 
symptoms such as wheezing, cough, and fever, the film showed an extension of pul- 
monary involvement always in the right, lower hilus region. At these times typical 
asthmatic breath sounds were audible in all areas. 

This patient was tested and found sensitive to foods, epidermals, and pollens, and 
specific treatment alleviated the symptoms markedly. The chest film on Sept. 26, 
1934, showed only the hilus thickening characteristic of bronchial asthma. 

Summary.—Roentgen ray evidence of prolonged pulmonary infiltration was diag- 
nosed as tuberculosis and later bronchopneumonia in an allergic child giving a history 
of repeated attacks of bronchitis with fever. There was diminution in the severity 
and the frequency of attacks on treating the allergy but with recurrence of the 
infiltration in this same pulmonary area with each recurrence of symptoms. 

Clinical Diagnoses.—(1) Bronchitis, (2) asthmatic bronchitis, (3) bronchial 
asthma. 

Roentgen Ray Diagnoses.—(1) Pulmonary tuberculosis, (2) clearing broncho 
pneumonia, (3) allergic pulmonary reaction. 


Case 2.—R. F. On June 6, 1931, a two-year-old boy was admitted to the hospital 
with the complaint of fever, rapid difficult breathing, and a severe cough of one 
day’s duration. 

The family history was positive for allergy. 

The past history recorded eczema from six months to one year of age and periodic 
attacks of coughing from the age of fifteen days until the present admission. 

On examination the child appeared acutely ill; the cheeks were flushed and the 
pharynx reddened. The respiratory rate was 40 per minute, labored, and accompanied 
by grunting. There was dullness at the left base with bronchial breathing and 
rales. The temperature was 104.9° F. (40.5° C.). The leucocyte count was 7,750 
with 30 per cent neutrophiles, 50 per cent lymphocytes and 5 per cent eosinophiles. 
The tuberculin test (Mantoux 0.1 mg. O.T.) was negative. A diagnosis of broncho- 
pneumonia was made. 

The next day sonorous and sibilant rales made their appearance and the tempera- 
ture had dropped to 100.2° F. (37.9° C.). A roentgen ray film of the chest at this 
time showed slight hilus thickening. Epinephrine relieved the dyspnea. The diag- 
nosis was then changed to asthmatic bronchitis. The patient was discharged three 
days later well except for the cough. 

The above episode was repeated in every essential detail in January, 1932, and 
again in February, 1933. In each instance the first diagnosis, based on the clinical 
picture and examination of the chest, was bronchopneumonia eventually changed to 
asthmatic bronchitis. The roentgen ray film of the chest was negative each time. 
Between these episodes the patient frequently came to the out-patient clinic in 
typical attacks of bronchial asthma which were readily relieved by epinephrine. 

He was later tested and found sensitive to epidermals, foods, and pollens and 
since being treated for these sensitivities has had no attacks similar to those 
described. 

Suwmmary.—Repeated attacks of cough, fever, and dyspnea in an allergic child, 
with physical findings suggestive of bronchopneumonia but without leucocytosis or 
roentgen ray evidence of bronchopneumonia and with termination in typical bronchial 
asthma and no recurrence after treating the allergy. 

Clinical Diagnoses.—(1) Bronchitis, (2) asthmatic bronchitis, (3) bronchopneu- 
monia (recurrent), (4) bronchial asthma. 

Roentgen Ray Diagnosis.—(1) Slight increase of hilus markings consistent with 
asthma. 
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CasE 3.—J. T. On May 26, 1932, a four-year-old boy was brought to the out- 
patient clinic with the complaint that he had had vomiting spells every day since 
the age of two and one-half years and that these vomiting spells had frequently 
been accompanied by abdominal pain. Shortly after the onset of these symptoms 
the patient began to have frequent colds characterized by nasal obstruction, coughing, 
wheezing and fever. 

There was a family history of asthma. 

On examination the lungs were found to be full of asthmatic rales, and dyspnea 
was apparent. The temperature was 100° F. (37.8° C.). The blood showed a 
leucocyte count of 7,000 with 47 per cent neutrophiles, 48 per cent lymphocytes, and 
2 per cent eosinophiles. A diagnosis of asthmatic bronchitis was made. The ab- 
dominal symptoms were thought to be allergic in nature, and the patient was referred 
to the allergy clinic. 

He was first seen in the allergy clinie Dec. 27, 1932, the symptoms having persisted 
unchanged since the preceding May. Examination showed the nasal mucosa typically 


A. B. 

Fig. 2.—Case 3. Asthmatic male, aged four years. Mantoux (0.1 mg. O. T.), nega- 
tive. A. Taken during asthmatic attack without fever, March 13, 1934. Diagnosis 
from film, “hilus pneumonia—tuberculosis(?)” based on area of infiltration in right 
hilus region. B, Taken five weeks later, April 30, 1934. Infiltration had disappeared 
leaving the typical hilus thickening of bronchial asthma. 


allergic in appearance, and the nasal smear was positive for eosinophiles. The lungs 
were typically asthmatic. The tuberculin test (Mantoux 0.1 mg. O.T.) was negative. 

On March 13, 1934, a roentgen film of the chest (Fig. 24) was made because 
this had been overlooked previously. On this date there was no fever, but there 
were signs and symptoms of bronchial asthma. The report on this film read, ‘‘ Hilus 
pneumonia on the right—tuberculosis (?).’’ 


The patient was tested and found sensitive to foods, pollens, and epidermals and 
specific treatment instituted. Both the respiratory and digestive disturbances were 
considerably improved. 

On April 31, 1934, a second roentgen film of the chest (Fig. 2B) was reported 
clear. 


Swmmary.—A roentgen film of the chest in an allergic child showed evidence of 
hilus pneumonia despite the lack of clinical signs and symptoms other than those of 
bronchial asthma. A film six weeks later showed complete clearing of the process. 
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Clinical Diagnoses.—(1) Asthmatic bronchitis, (2) bronchial asthma. 
Roentgen Ray Diagnoses.—(1) Hilus pneumonia—tuberculosis(?), (2) allergic 
pulmonary reaction. 


Case 4.—S. O. On April 11, 1931, a four-and-one-half-year-old boy was brought 
to the out-patient clinic with the complaint of frequent colds characterized by 
coughing, high fever, and persistent mouth-breathing. The diagnosis at this visit 
was chronic follicular tonsillitis and acute rhinitis. Adenotonsillectomy was recom- 
mended. 

On April 28, 1931, the patient returned to the clinic with a fever of 100.6° F. 
(38.1° C.) and complained of a cough. Examination of the chest showed only a few 
mucous rales bilaterally. 

On July 9, 1931, an adenotonsillectomy was done. 

On April 27, 1933, the patient was returned to the out-patient clinic, the mother 
stating that the child had been suffering from frequent attacks of wheezing, dyspnea, 
cough, and fever since shortly after the adenotonsillectomy. Examination showed 
rapid, noisy respiration. The ears, nose, and throat were negative. The chest was 


A. B. 


Fig. 3.—Case 4. Asthmatic male, aged four and one-half years. Mantoux (0.1 mg. 
O. T.), negative. History of several attacks of pneumonia. A, Taken during attack 
of asthma with fever, April 29, 1933. Diagnosis from film, “bronchopneumonia, left 
lower,”” based on area of infiltration in this region. B, Taken on July 26, 1934, after 
a long interval of freedom from asthma, shows only the hilus thickening characteristic 
of asthma. 


slightly hyperresonant, and many wheezing rales were heard throughout both lung 
fields. The heart was negative. A diagnosis of asthma was made, and the patient 
was referred to the allergy clinic. 

In the allergy clinie a positive family history of asthma was obtained, and the 
mother stated that the child had had pngumonia at the age of four years and again 
at six years. 

A routine roentgen ray film of the chest (Fig. 34) on this date (April 29, 1933) 
was reported as showing bronchopneumonia of the left lower chest. 

The tuberculin test (Mantoux 0.1 mg. O.T.) was negative. 

On Feb. 27, 1934, the child was brought into the out-patient clinic with a fever of 
104° F. (40° C.); it was stated that he had been coughing and had had a fever 
for one week. The day before he began to complain of pain in the left ear. On 
examination the throat was clear; the left eardrum was found to be red and bulging 
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and the lungs showed widespread musical and crackling rales. A diagnosis of left 
otitis media, asthmatic bronchitis, and bronchopneumonia (?) was made. The ear- 
drum was incised, but no discharge resulted. All symptoms cleared in two days. 

The patient had meanwhile been tested and found sensitive to foods, pollens, and 
epidermals and had received specific treatment. 

On July 26, 1934, the patient having remained free of symptoms, a roentgen ray 
film of the chest (Fig. 3B) showed the usual hilar thickening associated with 
bronchial asthma. 

Summary.—Three attacks of bronchopneumonia were diagnosed clinically, and one 
was diagnosed roentgenographically in an allergic child who began to have recog- 
nizable bronchial asthma shortly after adenotonsillectomy. Fever accompanied each 
asthmatic attack, and acute otitis media appears in retrospect to have been allergic in 
origin. A recent roentgen film of the chest was characteristic of asthma. 

Clinical Diagnoses.—(1) Asthmatic bronchitis, (2) bronchopneumonia (3 times), 
(3) bronchial asthma. 

Roentgen Ray Diagnoses.—(1) Bronchopneumonia (once), (2) findings consistent 
with bronchial asthma. 


A. 


Fig. 4.—Case 5. Asthmatic female, aged five years. Mantoux (1.0 mg. O. T.), 
negative. A, Taken during asthmatic attack without fever, March 30, 1934. Area 
of infiltration in right hilus region diagnosed “perifocal tuberculosis.”” B, Two weeks 
later, April 16, 1934, film is negative. 


Case 5.—J. W. On Jan. 26, 1934, an eight-year-old girl came to the out-patient 
department with a complaint of difficulty in breathing for the past two months al- 
ways associated with ‘‘colds,’’ wheezy, noisy respiration and considerable coughing. 
Physical examination revealed many musical, bubbling rales throughout both lung 
fields, and a diagnosis of asthma was made. She was referred to the allergy clinic 
and was first seen there on March 30, 1934. 

The family history was negative for allergy. 

A history of an attack of urticaria two years previously was elicited, and eczema 
was present at the time of the examination. She gave a history of frequent ‘‘colds’’ 
all her life and perennial itching and burning of the eyes associated with excessive 
lacrimation. A diagnosis of asthma and allergic rhinitis was made. The tuberculin 
test (Mantoux 1.0 mg. O.T.) was negative. Routine roentgen film of the chest (Fig. 
4A) taken March 30, 1934, was reported as ‘‘perifocal tuberculosis.’’ On testing 
she was found sensitive to the foods, pollens, and epidermals. The roentgen film was 
repeated two weeks later on April 16, 1934, and was clear (Fig. 4B). 
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Summary.—A roentgen ray diagnosis of perifocal pulmonary tuberculosis which 
cleared up in two weeks was made in an eight-year-old asthmatic girl who gave a 
negative response to a tuberculin test. 

Clinical Diagnosis.—(1) Bronchial asthma. 

Roentgen Ray Diagnoses.—(1) Perifocal tuberculosis, (2) normal (two weeks 
later). 


Case 6.—F. K. A white male child, aged five years, came to the allergy clinic 
on July 10, 1934. The family history was positive for allergy. The patient had had 
eczema and asthma since the age of six months. Physical examination showed the 
typical gray, boggy, nasal mucous membrane, and the nasal smear showed many 
eosinophiles. The chest showed typical asthmatic breath sounds. The skin tests 
showed sensitivity to the foods, pollens, and epidermals. Mantoux (0.1 mg. O.T.) 
was negative. The routine roentgen film of the chest (Fig. 54) made on the day of 
entry showed the usual hilar thickening seen in asthma. On Oct. 5, 1934, the patient 
came to the allergy clinic in an acute paroxysm of asthma, and physical examination 


A. B. 


Fig. 5.—Case 6. Asthmatic male, aged five years. Mantoux (0.1 mg. O. T.), nega- 
tive. A. Routine film taken July 10, 1934, shows hilus thickening and emphysema. B, 
Taken Oct. 5, 1934, during an attack of asthma without fever but with complete sup- 
pression of breath sounds and with hyperresonance over whole right chest. Inter- 
preted as early plugged bronchus. 


of the chest revealed wheezing breath sounds throughout the left chest. On the right 
there was almost complete suppression of breath sounds, but there was no impairment 
of the percussion note. There was no fever. A roentgen ray film of the chest (Fig. 
5B) was again taken which was not unlike the first. This was interpreted as plugging 
of a bronchus of too recent occurrence to allow absorption of air from the occluded 


lung. 

Summary.—Physical signs suggested plugging of a bronchus but without roentgen 
ray evidence to support it, with the conclusion that the plugging was recent. 

Clinical Diagnoses.—(1) Bronchial asthma, (2) plugged bronchus accompanying 
bronchial asthma. 

Roentgen Ray Diagnosis.—(1) Findings consistent with asthma. 


Case 7.—R. J. On May 14, 1934, a four-and-one-half-year-old boy was admitted 
to the out-patient department with the complaint of attacks of asthma at six-week 
intervals since the age of nineteen months. 
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The family history was positive for allergy. 

The Mantoux test (0.1 mg. O.T.) was negative. 

The present attack of asthma began four days before admission and had been 
accompanied throughout its course by some fever. On entry the temperature was 
100.4° F. (38.0° C.), and the lungs showed typical asthmatic breath sounds and 
coarse rales at the right base posteriorly. A roentgen ray film of the chest (Fig. 64) 
taken at this time showed what was diagnosed as ‘‘a large patch of infiltration on 


the right.’’ This, on close inspection, had the typical ‘‘ ground glass’’ appearance of 





C. D. 


Fig. 6.—Case 7. Asthmatic male, aged four and one-half years. Mantoux (0.1 
mg. O. T.), negative. A, Taken Sept. 2, 1934, during attack of asthma with fever 


shows “ground glass appearance in right middle lobe—atelectasis.” B, Taken six 
weeks later on Oct. 12, 1934, during asthmatic attack without fever shows hilus thick- 
ening consistent with asthma. C, Taken on March 7, 1935, during recurrence of 


asthma, with fever, shows duplication of A. D, Taken on March 22, 1935, shows dupli- 
cation of B. 


atelectatic lung apparently involving the right middle lobe. There was no mediastinal 
shift or elevation of the diaphragm evident on the film. 

On Sept. 2, 1934, the patient entered the hospital at 6 P.M. with a temperature 
of 102.6° F. (39.2° C.) and a history of the onset of pain in the abdomen, chill, 
fever, and cough two days prior. The face was flushed and respiration rapid. There 
was no impairment of resonance, but the breath sounds at the left base were sup- 
pressed, and there were a few inconstant crepitant rales in the same area on deep 
inspiration. The leucocyte count was 4,200 with 55 per cent polymorphonuclear 
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leucocytes, 32 per cent lymphocytes, and 3 per cent eosinophiles. The diagnosis was 
bronchopneumonia. The next day the lungs were clear and the temperature 97.2° F. 
(36.2° C.) at 6 p.m. The following day the lungs were typically asthmatic, and the 
patient was referred to the allergy clinic. 

In the allergy clinic the patient was found sensitive to foods, pollens, and 
epidermals. Specific treatment resulted in the disappearance of the periodic attacks 
of asthma until Oct. 12, 1934. During this attack there was impairment of resonance 
at the right base posteriorly up to the angle of the scapula. Auscultation revealed 
numerous coarse, dry rales, and harsh breath sounds. A roentgen film at this time 
(Fig. 6B) showed some thickening along the right heart border characteristic of 
bronchial asthma. Another film taken on Jan. 11, 1935, while he was free of symp- 
toms, was exactly similar. 

On March 15, 1935, the patient had a reeurrence of symptoms without fever. 
There was impairment of resonance over the right chest in the anterior axillary 
line in the middle third of the chest. In this region the breath sounds were dimin- 











B. 


Fig. 7.—Case 8. Asthmatic female, aged nine years. Mantoux (1.0 mg. O.T.), 
negative. A, Routine film made Sept. 13, 1934, during chronic asthma with fever was 
diagnosed “considerable increase in lung markings not inconsistent with broncho- 
—— B, Taken Nov. 20, 1934, shows accentuated lung markings consistent 
with asthma. 


ished, and there were some scattered fine crackles. A film on this date (Fig. 6C) 
showed exactly the same shadow in the right middle lobe as on Sept. 2, 1934 (Fig. 
64). One week later the symptoms having abated, only a few coarse rhonchi were 
heard over the right upper chest anteriorly. A film on this date, March 22, 1935, 


showed the shadow in the right middle lobe to have disappeared (Fig. 6D). 


Swmmary.—In a four-and-one-half-year-old allergic child who had had asthma 
since the age of nineteen months, three episodes while he was under observation 
showed: (1) lobar atelectasis on roentgen examination; (2) a diagnosis of pneu- 
monia with a normal leucocyte count and a critical drop in temperature; (3) a typical 
asthmatic attack with ordinary roentgen findings; (4) a recurrence of atelectasis in 
exactly the same site with an attack of asthma six months later; (5) clearing in 


one week. 


Clinical Diagnoses.—(1) Bronchopneumonia, (2) bronchial asthma. 


Roentgen Ray Diagnoses.—(1) Lobar atelectasis, (2) findings consistent with 
asthma, (3) recurrent lobar atelectasis, (4) findings consistent with asthma. 
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Case 8.—B. L. W. On Jan. 19, 1929, a nine-year-old girl was admitted to the 
out-patient clinic with the complaint of frequent attacks of difficulty in breathing 
accompanied by cough and fever. Between attacks there was more or less persistent 
cough. 

On examination, aside from enlarged tonsils and a few sibilant rales in the chest 
and a temperature of 99.2° F. (37.3° C.), no abnormalities were found. A diagnosis 
of asthmatic bronchitis was made. 

The patient returned many times to the clinic, and on each occasion the history 
and findings were the same although asthmatic breath sounds became more marked; 
and after adenotonsillectomy on March 23, 1931, all symptoms were aggravated. 

On Sept. 13, 1934, the tuberculin test (Mantoux up to 1.0 mg. O.T.) having proved 
negative, a roentgen ray film of the chest was made (Fig. 74). The diagnosis on 
this film was, ‘‘Considerable increase in lung markings not inconsistent with broncho- 
pneumonia. ’’ 

On Nov. 20, 1934, another film made was negative (Fig. 7B). 


A. B. 

Fig. 8.—Case 9. Asthmatic female, aged three years. Mantoux (1.0 mg. O. T.), 
negative. A, Taken Mar. 4, 1930, during attack of asthma with fever, shows increased 
density at right base suggestive of bronchiectasis and foreign body. B, Taken June 4, 
1930, the patient having inhaled a penny and being free from asthma at the time, 
incidentally shows a disappearance of the increased density at the right base. 


Meanwhile, on Nov. 13, 1934, the patient was admitted to the allergy clinic. The 
family history was positive for allergy. Skin tests were positive to foods, pollens, 
and epidermals. Specific treatment resulted in the disappearance of both the per- 
sistent cough and the attacks of asthma. 

Summary.—A nine-year-old allergic child with a history of persistent cough inter- 
spersed with attacks of wheezing and fever was under observation for five years 
with a diagnosis of asthmatic bronchitis. Specific treatment on the basis of skin 
tests resulted in relief of symptoms. 

Clinical Diagnoses.—(1) Asthmatic bronchitis, (2) bronchial asthma. 

Roentgen Ray Diagnoses.—(1) Possible bronchopneumonia, (2) findings consistent 
with bronchial asthma. 


Case 9.—-M. L. H. In January, 1927, a six-week-old girl was brought to the out- 
patient clinic with the complaint of projectile vomiting. This cleared up when she 
was given a cow’s milk formula. 
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On July 16, 1929, the patient was returned to the allergy clinic with the history 
of attacks of asthma since the age of two months and of eczema since the age of 
three months. 

The family history was negative for allergy. 

Examination showed weeping eczema involving almost the whole skin surface, huge 
tonsils, and some asthmatic rales in the chest. 

Skin tests in the allergy clinic showed marked sensitivity to foods, pollens, and 
epidermals. Specific treatment was instituted, and all symptoms improved but did 
not clear entirely. 

On Sept. 21, 1929, the patient was admitted to the hospital with a temperature 
of 100.8° F. (38.2° C.) accompanying a severe attack of asthma. The leucocyte 
count was 24,200 with 68 per cent neutrophiles, 26 per cent lymphocytes, 4 per cent 
eosinophiles, and 2 per cent transitionals. Examination of the chest showed only 
asthmatic breath sounds. Epinephrine relieved the asthma, and the temperature 
reached normal in twenty-four hours. A roentgen ray film of the chest on Sept. 
23, 1929, showed infiltration along the right border of the heart at the base. 


On Oct. 1, 1929, adenotonsillectomy was performed. 

On Nov. 9, 1929, she had an asthmatic attack with typical chest findings; tempera-' 
ture, 100.4° F. (38° C.). The blood count was: leucocytes 10,500, neutrophiles 46 
per cent, lymphocytes 50 per cent, eosinophiles 4 per cent. Temperature returned 


to normal in twenty-four hours. 

On Dee. 25, 1929, she developed facial edema after eating a nut. 

On March 4, 1920, che had en attack of asthma. Roentgen ray film of chest (Fig. 
8A) showed increase in density at the right base, and roentgenologist suggested in- 
vestigation for foreign body or bronchiectasis. 

On June 4, 1930, she inhaled a penny. Roentgen ray film showed infiltration at 
right base entirely cleared (Fig. 8B). 

On Nov. 1, 1930, she suffered an asthmatic attack after eating peanuts. There 
was exacerbation of the eczema. Roentgen ray film of chest showed peribronchial 
thickening consistent with asthma. 

On Nov. 13, 1934, she still had some eczema and occasional asthma. 

Tuberculin tests (Mantoux up to 1.0 mg. O.T.) were persistently negative. 

Summary.—An allergic girl observed from six weeks to almost eight years of 
age had persistent eczema and repeated attacks of bronchial asthma with fever. 
Roentgen ray films of the chest showed for a time an area of persistent infiltration 
at the right base. 

Clinical Diagnosis.—(1) Bronchial asthma. 

Roentgen Ray Diagnoses.—(1) Possible foreign body or bronchiectasis, (2) allergic 
infiltration of the lung, (3) peribronchial thickening consistent with bronchial asthma. 


Case 10.—A. M. On Feb. 17, 1933, a ten-year-old girl was brought to the hos- 
pital after having been ill for ten days with severe, harsh cough and fever. 

On examination the patient did not look ill. There was suppression of breath 
sounds and slight impairment of resonance over the right midchest posteriorly. Else- 
where there were wheezing rifles and crackles, 

The temperature was 101.4° F. (38.5° C.). Respirations were 20 per minute. 

The clinical diagnosis lay between foreign body, abscess, and bronchitis. 

The leucocyte count was 9,250 with 60 per cent neutrophiles, 30 per cent lympho- 
cytes, 9 per cent transitionals, and 1 per cent eosinophiles. 
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Roentgen ray films of the chest (Fig. 94) suggested ‘‘a pneumonic process in 
the right middle lung, possibly surrounding a lung abscess.’’ 

On Feb. 21, 1933, a roentgen ray film taken in the upright position showed no 
fluid level and the pneumonice process appeared to be clearing. On Feb. 26, 1933, 
the temperature having reached normal, the patient was discharged with the diagnosis 
of bronchopneumonia. 

On April 6, 1933, a roentgen ray film of the chest was clear (Fig. 9B). 

On May 6, 1933, the patient entered the allergy clinic with the complaint of fre- 
quent attacks of sneezing, especially on arising in the morning, and attacks of 
wheezing and coughing, all symptoms dating from the attack of ‘‘pneumonia’’ in 
February, 1933, and brought on by contacts with cats or by eating fish, potatoes, and 
berries. 

The family history was positive for allergy. 

Tuberculin test (Mantoux up to 1.0 mg. O.T.) was negative. 


Skin tests were not made, the patient not returning to the clinic. 





A. B. 
Fig. 9.—Case 10. Asthmatic female, aged ten years. Mantoux (1.0 mg. O. T.), 
negative. A, Taken during an attack of asthma with fever, Feb. 17, 1933, suggests a 


pneumonic process in right middle lung, possibly surrounding a lung abscess. B, 
Taken three weeks later shows lungs to be clear. 


Summary.—A ten-year-old girl developed typical bronchial asthma after an at- 
tack of cough with fever without leucocytosis or tachypnea but with roentgen ray 
evidence of what appeared to be an infiltrative process in the right middle lobe 
suggestive of lung abscess. The process cleared in two months. 


Clinical Diagnoses.—(1) Possible foreign body or abscess, (2) bronchitis, (3) 
bronchopneumonia, (4) bronchial asthma. 


Roentgen Ray Diagnoses.—(1) Pneumonic process possibly surrounding lung 
abscess, (2) bronchopneumonia, (3) clear. 


Case 11.—J. A. On July 29, 1933, a three-month-old male infant was brought 
to the out-patient clinic as an emergency case, with the history that since birth 
he had had attacks of labored breathing unaccompanied by fever. The present 
attack was the worst experienced. In addition, there had been diarrhea for one 


week, 
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The temperature was 99.8° F. (37.6° C.). Respirations were 40 per minute, noisy 
and accompanied by cough. 

The diagnosis was: (1) laryngeal stridor, (2) enlarged thymus (?). 

Roentgen ray film of chest two days later was negative. 

On Aug. 21, 1933, the patient was admitted to the hospital, the above symptoms 
having persisted. 

The family history was positive for allergy. 

The temperature was 101.6° F. (38.1° C.). The diagnosis was: (1) bronchial 
asthma, (2) diarrhea, (3) malnutrition. The roentgen ray film of the chest was again 
negative. The blood showed a leucocyte count of 22,750 with 64 per cent neutrophiles, 
19 per cent lymphocytes, and 3 per cent eosinophiles. 

Four days later the infant’s condition became critical, dyspnea, and cyanosis be- 
came marked, and the chest showed many musical and crackling rales. A diagnosis 
of bronchopneumonia was made. 

Despite a blood transfusion and repeated doses of epinephrine, the child died on 
Aug. 26, 19338. 

The autopsy diagnosis was: (1) bronchopneumonia left lower lobe; (2) pneumo- 
thorax, massive collapse of left lung; (3) bullous emphysema, both lungs; (4) acute 
eatarrhal enterocolitis. 

Summary.—Death oceurred in a three-month-old asthmatic male infant as the 
result of the rupture of an emphysematous bleb and consequent pneumothorax. 


These eleven case reports are representative of a large group met 
with in the allergy elinie of the Los Angeles Children’s Hospital (Table 
I). Diagnoses of asthmatie bronchitis, recurrent bronchitis, broncho- 
pneumonia, recurrent bronchopneumonia, abortive bronchopneumonia, 
nontubereulous pulmonary infection, tuberculosis, perifocal tubercu- 
losis, bronchiectasis, pulmonary abscess, and foreign body were made 
both clinically and roentgenologically. Occurring as they did in al- 
lergie individuals, we have sought in the underlying allergic constitu- 
tion for causes which might explain the changes on which these diag- 
noses were based. Such evidence as we have found, taken in con- 
junction with our knowledge of pulmonary physiology, lends itself 
quite logically to the conelusion that many of the above mentioned 


TABLE I 


Representing the clinical and roentgenologie diagnoses made outside of the Allergy 
Clinic in a group of 799 asthmatic patients. It is to this group that the term 


; 


‘fallergic bronchopneumonia’ 


is applied. 





TOTAL CASES IN ALLERGY CLINIC 
Bronchial asthma 





Diagnoses made in bronchial asthmatics outside of the 

Allergy Clinic: 

Asthmatic bronchitis 

Pneumonia 

Recurrent pneumonia (2-5 times) 

Pulmonary tuberculosis 

Nontubereculous pulmonary infection 

Pulmonary abscess 

Bronchiectasis 

Foreign body in lung 
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episodes are essentially the result of allergic phenomena. These fall 
naturally into three groups: (1) those resulting from bronchial ob- 
struction; (2) those resulting from an allergic reaction of the lung 
parenchyma; and (3) a combination of the two processes. 









I. BRONCHIAL OBSTRUCTION 


Among the outstanding characteristics of the clinical findings in the 
cases herewith reported are their bizarre manifestations and their 
unorthodox course. There is but little uniformity, and even in the 
same patient they may vary widely in different parts of the chest and 
may show most extraordinary changes from moment to moment. An 
area with bronchial breath sounds and impaired resonance may with- 
in a short space of time become an area of suppressed breath sounds 
and hyperresonance, and a dose of epinephrine may clear up all clinical 
traces of pathology within a few minutes. The explanation of such 
unusual phenomena lies in the recognition of the fact that we have 
to do with bronchial obstruction. Bronchial obstruction in an allergic 
individual may conceivably arise from four processes of essentially 
allergic causation. 

The first is spasm of the bronchial musculature with consequent 
bronchial constriction. The extent of such constriction is still de- 
bated (Coca, Walzer, Thommen’). 

The second is thickening of the walls of the bronchi and bronchioles 
from edema, hyperplasia, hypertrophy, and cellular infiltration as de- 
seribed in the pathologie reports of Huber and Koessler,® Kountz and 
Alexander,’ and others. 

The third is the secretion of a very thick and tenacious mucus. 
This may plug up and completely occlude the bronchi of every size. 
So tenacious is it that even at autopsy we have been unable to remove 
it with forceps. Not only are these mucous plugs described in the 
pathologie reports given, but Jackson* and Clerf® have described them 
as seen through the bronchoscope, incidentally finding that their re- 
moval will at times relieve an asthmatic paroxysm. Additional causes 
for the persistence of mucous plugs lie in the pulling away of the 
ciliated epithelium lining the bronchi, as demonstrated by Kountz and 
Alexander,’ in the impairment of ciliary action during life, as demon- 
strated by Moore,*® in the suppression of the cough reflex by opiates, 
and in the common dehydration of the asthmatie who finds it difficult 
to take water during a paroxysm. 

The fourth cause of bronchial obstruction is the paradoxical col- 
lapse of the bronchi of asthmatics during expiration (Clerf®). 

As Chevalier Jackson® succinctly puts it, ‘‘In considering bronchial 
stenosis due to compression, secretions, or any other cause, it is well 
to remember that there are three types of bronchial obstruction: 
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(1) by-pass obstruction, air passes in and out but in diminished 
amount; (2) cheek-valve obstruction, air can pass one way only, either 
in or out; and (3) stop-valve obstruction, the air cannot pass either 
in or out. Check-valve obstruction produces either emphysema or 
atelectasis, according to which way the check-valve is set.’’ 

It is our observation that, when the check-valve is set so that air 
ean get in but not readily out and emphysema is produced, we seldom 
have difficulty in making a diagnosis of bronchial asthma; but when 
the check-valve is set so that air can get out but not in and 
atelectasis is produced, then we do have difficulty in making this 
diagnosis. This latter we believe is the state of affairs in several of 
our cases of so-called bronchopneumonia or tuberculosis. Undoubt- 
edly both emphysema and atelectasis can exist in the same individual 
at the same time in different parts of the lung, their locations varying 
as the various obstructive factors vary from moment to moment. The 
association of emphysema with bronchial asthma is generally recog- 
nized; the association of atelectasis with bronchial asthma is not. 

Atelectasis is defined by van Allen and Kinskog"™ as ‘‘an airless 
state of the lungs with collapse of the alveoli. No reference is implied 
to consolidation by replacement of air with exudate, transudate, or 


other substance.’’ 


Acquired atelectasis is due to obstruction to the passage of air out 


of the lung with its subsequent absorption and hence collapse of the 
alveoli (Jackson and Lee,"* Clerf*). If a main bronchus is occluded, 
the whole lung collapses, smaller units of the lung collapse as the 
smaller air passages are involved. The duration of the occlusion also 
determines the extent of lung involvement (Manges and Farrell"). 


Massive atelectasis, that is, occlusion of a main bronchus, has been 
described in the course of asthma by Clarke’ and Peshkin and Fine- 
man.'* Kahn" and Wilmer, Cobe and Lee’ found all ten patients 
with postoperative massive atelectasis whom they studied to be allergic. 

Focal or patchy atelectasis, that is, occlusion of smaller bronchi and 
bronchioles, has been frequently found at autopsy of asthmaties, and 
Clarke™ says, ‘‘In the course of asthma the occurrence of small areas 
of collapse is fairly frequent. Suggestive roentgen shadows appear 
and disappear, and on physical examination of the patient seattered 
areas of diminished breath sounds and moist rales make their appear- 
ance from time to time.’’ Manges,"* Stoloff,’® and van Allen, La Field 
and Ross* were also of this opinion and explained their roentgen ray 
findings in acute asthma on this basis. Lederer,” as long ago as 1913, 
described this condition as follows: 

**In spasmophilie children, the bronchial muscles are occasionally 
involved by a chronic spasm either as an independent disease, or occa- 
sionally simultaneously with other manifestations of this constitutional 
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anomaly. As a result of this spasm, a shutting-off from the outside 
air of the alveoli which are supplied by the involved bronchi occurs. 
The smaller and very small branches are involved, above all. The air, 
which is contained in these alveoli, is absorbed in the course of the 
spasm, which occasionally persists for only a short time, but on occa- 
sion may persist for weeks. The portions of the lung involved then 
become atelectatic to a greater or lesser extent. In this disease there 
is also an extravasation of fluid from the tissues into the free lumen 
of the bronchi. 

‘‘Among fifty-eight cases of spasmophilia, the author saw such cases 
six times. The most important features of the clinical picture are as 
follows: Besides the well-known spasmophilie symptoms, there are 
pathologie manifestations of the respiratory tract in the form of 
severe dyspnea, contractions of the thorax, as well as large regions 
of diminished resonance at the back or over the upper lobe with high 
bronchial respiration. Occasionally there are sparse rales and crepi- 


tation. 

** All of the author’s patients died under slowly increasing exacerba- 
tion of the respiration. In clinical respects the condition evoked a 
picture of a pneumonia, but the roentgenologie examination, which in 
such cases is of decisive significance, revealed a shadowing of certain 
pulmonary fields of the nature of an atelectasis. This roentgenologic 


diagnosis was confirmed by the pathologic findings.’’ 

To this syndrome Lederer gave the name ‘‘bronchotetanie.’’ Post- 
mortem findings of patchy atelectasis have also been described by 
Kountz and Alexander’ and Huber and Koessler® in patients dying 
during an attack of bronchial asthma. 

In view of the demonstrated occurrence of atelectasis in bronchial 
asthma, we are of the opinion that this complication cannot be ex- 
eluded in any explanation of the course of events presented in our 
ease reports. There is, however, another factor which may aid in 
explaining the signs and symptoms. We speak of an allergic reac- 
tion in the parenchyma of the lung. 


II. ALLERGY OF THE LUNG PARENCHYMA 


Experimentally, Fried** injected 1 ¢.c. of horse serum into the lungs 
of rabbits which had previously been sensitized to the same serum and 
produced a lesion which was confined to one lung and presented the 
gross and microscopic picture of lobar pneumonia as seen in man, that 
is, essentially a vascular reaction with cellular infiltration. Clinically, 
Day, Sisson, and Vogt* describe a case of shock coming on within 
twenty minutes after the administration of tetanus antitoxin. The 
lungs were filled with coarse, moist rales and the roentgen ray film 
showed diffuse, pulmonary congestion which cleared in twenty-four 
hours. 
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Waldbott™ has deseribed patients in whom horse hair, cottonseed 
extracts, and other antigenic substances produced severe shock. After 
a longer or shorter interval the clinical manifestations of a low-grade 
bronchopneumonia ensued. This he termed ‘‘protracted shock.” 
Autopsies in his fatal cases showed capillary engorgement, edema, 
cellular infiltration, hemorrhagic exudation, emphysema and patchy 
atelectasis, each of these findings occurring to a varying degree in 
each patient. Incidentally, we must recall that all of these patients 
had fever with their pulmonary symptoms. 

On another occasion Waldbott and Snell® under the title, ‘‘Pul- 
monary Lesions Resembling Pneumonia as the Result of Allergic 
Shock,’’ describe a group of cases more similar to our own and point 
out that despite clinical, roentgen ray and pathologie evidences of 
bronchopneumonia, the allergic background of each case bespeaks an 
allergic origin rather than an infectious one. Their fatal case showed 
the same pulmonary pathology which Waldbott found in his so-called 
**protracted shock.’’ Incidentally our only fatality (Case 11). also 
showed a pneumonie process, but, unlike Waldbott’s case, death here 
was not due to the pneumonie process but to the spontaneous pneumo- 
thorax from rupture of an emphysematous bulla or bleb. 

We must conclude from the above evidence that the parenchymal 
or extrabronchial tissues of the lung may be involved in the allergic 
reaction as opposed to the more common bronchial involvement as 
seen in bronchial asthma or anaphylaxis in the guinea pig. 


IIT. BRONCHIAL OBSTRUCTION WITH ALLERGY OF THE LUNG PARENCHYMA 


If we accept the occurrence of atelectasis and of the allergic reac- 
tion in the lung as definitely possible, we must accept the likelihood 
of their occurring simultaneously. In fact Fried** mentions (but does 
not describe) focal atelectasis in his experimental animals, and Wald- 
bott™ states that it is impossible to rule out atelectasis. K6éttgen*™ 
in discussing pulmonary infiltrations of allergie origin in children 
likens them to the allergic process in epituberculosis and points out 
how atelectasis frequently occurs with them. By a similar analogy 
with bacterial allergy, we have in favor of the simultaneous oeccur- 
rence of atelectasis with an allergie reaction the process in lobar 
pneumonia as described by Coryllos and Birnbaum” and in epituber- 
culosis as described by Korol,* in each of which focal atelectasis is 
believed to occur as ¢ result of the allergic reaction—that is bronchial 
occlusion resulting from pulmonary engorgement, edema, and cel- 
lular infiltration. Lngorgement, edema, and cellular infiltration are 
of course always seen in allergic reactions involving the skin, the 
mucosa of the upper respiratory tract, and the walls of the digestive 
tract; and it is therefore not strange that the lung parenchyma shows 
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the same allergic response. This may be likened to the early state of 
an Arthus phenomenon. The theory that we have a specifically sen- 
sitized lung or a lobe which needs only contact with proper antigen 
to light up again the parenchymal allergic reaction might provide an 
explanation of the so-called recurrent pneumonias which are seen so 
frequently in asthmatics and the repeated localization at the same 
site seen in several of our cases. 

We cannot leave this discussion of unappreciated allergic phe- 
nomena in the lungs without considering the fever which so often 
accompanies them and the réle fever has played in obscuring the 
recognition of their essentially allergic nature. 

Fever is present in many uncomplicated attacks of bronchial asthma 
with no physical or roentgen ray findings of pulmonary infiltration. 
Kahn* reports this phenomenon, and Benzancon and Jacqelin*®® give 
it the name ‘‘febrile asthma’’ and consider it the form of asthma most 
common in children. We would modify this by the statement that 
once fever occurs with an attack of asthma, there is a tendency on 
the part of that particular patient always to have fever with his at- 
tacks. The familiar term ‘‘asthmatie bronchitis’’ is evidence that 
the process is often believed to be due to infection. It is clear at the 
same time that this belief arises from the concept that fever means 
the presence of infection. However, fever also accompanies allergic 
reactions as, for instance (Kahn**), after the injection of an overdose 
of pollen antigen. We can state, ther “or ‘hat fever may be entirely 
due to an allergie reaction. Another .. ‘idence against infection 
as the cause of fever is the critical drop in temperature following the 
administration of epinephrine, as was seen in several of our patients. 
The explanation of this is not clear but is most likely associated with 
the relief of bronchial obstruction, for despite the administration of 
epinephrine in true, infectious bronchopneumonia, fever persists. 

As regards the réle fever has played in obscuring our understanding 
of the mechanism involved in its production, we can do no better than 
to take as a point of departure the clinical concept of the diagnosis 
‘fasthmatie bronchitis.”” Despite the common use of the term there 
is but little unanimity as to its connotation. Walker®™ used the term 
to denote a severe form of bronchitis accompanied by dyspnea and 
wheezing, separating it from true bronchial asthma by a lack of posi- 
tive skin tests. In other words, bronchial asthma without positive 
skin reactions is asthmatic bronchitis. Waldbott** applies the term 
‘*asthmatie bronchitis’’ to attacks of bronchitis i.: the course of bron- 
chial asthma. Coca™ states that ‘‘asthmatie bronchitis is always the 
result of respiratory tract infection’’ but paradoxically goes on to 
say that he makes the diagnosis on ‘‘the absence of the following fea- 
tures: an atopic family history and past history; blood and sputum 
eosinophilia; Curschmann spirals and Chareot-Leyden crystals in the 
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sputum; paroxysms of dyspnea severe enough to need adrenalin; ex- 
treme orthopnoea; clinical and cutaneous evidence of atopic hyper- 
sensitiveness.’’ ‘‘Asthmatie bronchitis’? has also been applied to 
bronchial asthma supposedly due to bacterial allergy. As Walzer* 
points out, this is hypothetical, and we have as yet no definite proof 
that bacteria or their products are ever essential to the production 
of bronchial asthma. Could it be demonstrated that the bacteria or 
the products of bacteria producing a bronchitis also produce bronchial 
asthma, we would then have a proper use for the term ‘‘asthmatic 
bronchitis. ”’ 

In practice, the most common use of the term ‘‘asthmatie bron- 
chitis’’ is made in its application to the syndrome of bronchial asthma 
accompanied by fever regardless of whether skin sensitivity has been 
demonstrated or not and by inference therefore that this particular 
syndrome has some basis in infection. 

The presence of fever, then, has tended to link infection as a causal 
agent to allergic phenomena in the respiratory tract obscuring their 
true nature and leading not only to confusion in our understanding 
of the processes involved but also, as is well known, to much misdi- 
rected therapy. 

ALLERGIC BRONCHOPNEUMONIA 

From the data and discussion above presented, it is felt that there 
is now sufficient evidence to present a definite clinical syndrome which 
may be ealled ‘‘allergie bronchopneumonia.’’ Its clinical picture may 


be presented as follows: 


Definition—A pneumonie or bronchial process in an allergie indi- 
vidual characterized by signs and symptoms indicative of bronchial 


obstruction and pulmonary infiltration with or without fever. 

Etiology.—The predisposing cause is the underlying allergic con- 
stitution. As evidence of this, we have a family history positive for 
allergy in the great majority of cases. In addition, there is always 
a past or accompanying history of some commonly recognizable al- 
lergie disturbanee such as allergic eczema, hay fever, or bronchial 
asthma. Positive protein skin reactions are commonly obtainable. 
The syndrome may begin at birth and is not sex linked. It often 
makes its appearance shortly after tonsillectomy or one of the child- 
hood diseases, particularly pertussis. 

The specific cause is exposure to a protein substance to which the 
individual is sensitive. Infection apparently need play no part in 
the production of symptoms. 

Course.—Acute and Abortive Forms: These may be ushered in by 
a more or less prolonged attack of characteristic bronchial asthma, 
by a so-called ‘‘cold’’ (allergic sinus disease), or acutely without 
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premonitory symptoms. A dry, persistent irritating cough which 
later becomes loose and noisy or croupous is often the only symptom, 
but usually there is tachypnea with short, shallow respiration, an ex- 
piratory grunt, widening of the alae nasae and orthopnea. Unlike 
true infectious pneumonia the skin is usually cold and moist, and 
pleuritie pain is conspicuous by its absence. The degree of cyanosis 
is variable but is usually not remarkable. 

Examination of the nose will usually show the boggy, purplish white 
mucous membrane characteristic of allergy, and a smear of the nasal 
secretion will contain numerous eosinophiles. The mucous membrane 
of the pharynx is edematous, somewhat more red than that in the 
nose, and is studded with numerous lymphoid follicles. The tonsils 
are usually very large but not reddened, and, if they are not present, 
the tonsillar fossae will contain masses of lymphoid tissue of the same 
nature as that characteristic of the posterior pharyngeal wall of an 
allergic individual. 

Palpable lymph glands in the anterior cervical triangle are seldom 
found despite the large tonsils unless there is a previous definite his- 
tory of infectious tonsillitis. 

Examination of the chest will usually show considerable retraction 
of the interspaces and the supraclavicular fossae on inspiration. Ab- 
normalities of resonance and of breath sounds may be completely 


lacking, or there may be areas of hyperresonance, impaired resonance, 
changeable rales, suppressed or accentuated breath sounds, or typical 
asthmatic breath sounds. Characteristically, several of these abnor- 
malities may be found paradoxically and widely scattered throughout 
the chest and varying almost from moment to moment. 


Fever up to 106° F. (41° C.) may be present, or there may be no 
fever at all. Generally, once a patient has fever with an asthmatic 
attack, it becomes a constant feature of each succeeding attack. A 
leucocytosis up to 24,200 with a relative increase of neutrophiles up 
to 78 per cent may be present. 

Roentgen examination of the chest may be negative or may show 
areas of atelectasis or infiltration, or both. These areas are usually 
found in the lower lobes near the mediastinum. 

The course may be shortened by the administration of epinephrine 
which may produce a sudden cessation of symptoms and a critical 
drop in temperature. Not unusually, however, the acute symptoms 
subside of themselves leaving in their wake a more or less severe state 
of easily recognizable bronchial asthma. 

Chronic and Recurrent Forms.—As in the acute forms, the pro- 
dromata may consist of a preexisting asthma or hay fever. The onset 
may be sudden or gradual and resembles in every respect the onset 
of acute forms. In addition there may be hemoptysis. The signs and 
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symptoms, however, are more persistent, and fever may be prolonged 
for weeks with the roentgen evidences of pulmonary pathologic 
changes for months. In this type must also be included those cases 
in which the only evidence of disturbed pulmonary physiology is the 
persistence of the pathologie roentgen ray findings. The recurrent 
forms (so-called recurrent pneumonia or recurrent asthmatic bron- 
chitis) may merely be acute clinical exacerbations accompanying per- 
sistent roentgen evidence of pulmonary pathology. On the other hand, 
such recurrences may take place after an interval when the chest has 
been roentgenologically clear, in which event the recurrence is usually 
at’ the same site regardless of how often it is repeated. 

Complications —Complications are rare: The most common is the 
allergie reaction in the eustachian tube and middle ear which must 
be differentiated from an infectious otitis media, for paracentesis is 
contraindicated and may result in infection being implanted on a 
hitherto sterile process. Two types of allergic reaction in this region 
may be recognized. In the first there is but little pain, and the slightly 
injected and bulging drum is found incidentally. In the second, the 
drum itself is chiefly involved showing either an intense injection or 
a pale edematous swelling which may go on to urticarial vesiculation. 
Pain is characteristically experienced with such an allergic involve- 
ment of the drum. 

Death is not a common termination of the course in either the acute 
or chronic forms of the disease although Waldbott** reports a con- 
siderable number especially after protein injection or ingestion. The 
undue preponderance of fatalities in Waldbott’s several papers arises 
from the fact that his interest lay in the cause of death, and it was 
this termination that drew his attention to them. 

The causes of death are briefly allergic shock, extensive allergic 
pneumonia, massive atelectasis, and spontaneous pneumothorax. In 
adults death from asthma usually results from anoxemia, a result of 
bronchial obstruction by viscid mucous plugs. This seldom if ever 
oeeurs in childhood. 

Pathology.—The pathologie condition in the bronchi is that of bron- 
chial asthma. There are varying degrees of hyperplasia of the bron- 
chial musculature, mucous glands, and basement membrane. There are 
edema and cellular infiltration marked by the presence of large num- 
bers of eosinophiles and by hyperplasia and destruction of the epi- 
thelium. Large amounts of viscid mucus are present in the lumina, 
which may thus be completely occluded. In this event, the lung be- 
yond the occlusion may show either atelectasis or emphysema; and 
the latter, if very marked, may be accompanied by blebs and bullae 
of the lungs, which may be ruptured. Should this occur, there is 
then also present a spontaneous pneumothorax. 





MILLER ET AL.: ALLERGIC BRONCHOPNEUMONIA 789 


As shown by Waldbott’s* valuable researches into the causes of 
death in his so-called protracted shock the infiltrative processes char- 
acteristically consist of areas of capillary dilatation, exudation of 
fluid into the alveoli and extravasation of blood cells with leucocytie 
infiltration not unlike bronchopneumonia and accompanied by alter- 
nating areas of emphysema and atelectasis. 


Prognosis.—The prognosis is dependent upon recognition of the al- 
lergic nature of the condition so that systematic treatment may be 
carried out directed at this underlying constitutional disturbance. 
Obviously then the prognosis-is identical with that of bronchial asthma 
of a rather severe degree, complicated, and therefore made grave by 
the apparent presence of infection. 


SUMMARY AND CONCLUSIONS 


Eleven representative cases of pulmonary allergy are presented in 
which diagnoses of asthmatic bronchitis, recurrent bronchitis, broncho- 
pneumonia, recurrent bronchopneumonia, abortive bronchopneumonia, 
nontubereulous pulmonary infection, tuberculosis, perifoeal tubereu- 
losis, bronchiectasis, pulmonary abscess, and foreign body had been 
made both elinically and roentgenologically. 

It is pointed out that these diagnoses were based on signs and symp- 
toms resulting from two disturbances of pulmonary physiology, both 
due to allergic phenomena, viz., bronchial obstruction and allergic pul- 
monary infiltration. 

It is also pointed out that diagnoses such as asthmatic bronchitis, 
infectious bronchopneumonia, and tuberculosis indicate belief in the 
infectious origin of the presenting signs and symptoms, a belief that 
is furthered by the frequent association of fever with these evidences 
of disturbed pulmonary physiology. Evidence that such fever may 
well be solely an expression of an allergic reaction is presented. 

In order to identify this conjunction of allergic bronchial obstrue- 
tion, allergic parenchymal pulmonary infiltration, and allergic fever 
and to emphasize its noninfectious nature, it is described as a definite 
clinical entity and the syndrome so segregated is ealled ‘‘ 
bronchopneum nia. ’”’ 


allergic 
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ADENOMATOUS POLYP OF THE RIGHT MAIN BRONCHUS 
PRODUCING ATELECTASIS 


Puitie Rosenstum, M.D., anp Revuspen I. Kiem, M.D. 
Cuicaco, ILL. 


HE triangular basal shadow as a sign of atelectasis and bron- 
chiectasis in a lower pulmonary lobe was first recognized by Singer 
and Graham,’ and its importance has been recently stressed by 
Anspach.? The latter reported fifty cases in children ranging in age 
from infaney to eleven years. In most instances the lesion followed 
a pulmonary infection, and in three cases foreign bodies were present 
in the bronehial tree. None was due to an intrabronchial neoplasm. 
Less than sixty benign bronchial tumors have been recorded in the 
literature. Patterson® could collect only twenty-six cases in 1932, but 
since then Wessler and Rabin* have added fourteen, the Jacksons,” 
nine; and there have been several reports of isolated cases. Some of 
the reported tumors, however, were not true benign neoplasms. A 
few were undoubtedly malignant, and a certain number were of the 
nature of inflammatory hyperplasias of the bronchial mucous mem- 
brane. Fibromas and adenomas constitute the large majority of the 
growths described. 
The importance of the early recognition and removal of a benign 
bronchial tumor cannot be overemphasized. Although the tumor may 


grow slowly, bronchial stenosis is the inevitable result, and atelectasis, 


bronchiectasis, and suppurative lesions ensue. If the obstruction is 
removed early, and the changes are not too far advanced, definite 
symptomatic relief and arrest of the lung changes will follow. Un- 
fortunately, the first symptoms are very indefinite making an early 
diagnosis difficult. Bronchoscopie examination is the only method by 
which the diagnosis can be made although the physical findings and 
contrast medium roentgenography may indicate a bronchial obstruction. 

About 40 per cent of the reported cases were recognized only at 
autopsy, and then often as an incidental finding. Many of these could 
undoubtedly have been diagnosed during life if bronchoscopy had 
been performed. 


REPORT OF A CASE IN AN ELEVEN-YEAR-OLD BOY 


B. J., eleven years old, entered the Cook County Children’s Hospital on Oct. 5, 
1934, with an admitting diagnosis of tuberculosis. He had had a tonsillectomy in 
January for frequent sore throats and since then had not been well. He had a con- 
stant cough, night sweats, and had lost about twenty-five pounds in weight. His 


From the Department of Pediatrics, University of Illinois College of Medicine 
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parents were told by several physicians that the boy was afflicted with tuberculosis. 
For the last two months he had been expectorating a greenish yellow material, 
especially on arising in the morning. This was not especially foul smelling, and 
sometimes amounted to a cupful a day. During the week before admission he had 
been complaining of soreness in the right chest, and two days before entrance he 
had a single, abrupt, slight hemoptysis. 

The past history was negative except for frequent colds, measles, pertussis, and 


diphtheria. 

On admission the essential physical findings were in the right side of the chest. 
There was dullness over the lower third posteriorly, with diminished tactile and 
vocal fremitus and markedly diminished breath sounds. A few coarse moist rales 
were present. Temperature, pulse, and respiration were normal, and the white blood 
count was 16,000. Four sputum examinations did not reveal tubercle bacilli. 
Intradermal injection of 0.01 mg. of old tuberculin gave a negative reaction, 
but when 0.1 mg. was used there was a 2+ result. 





Fig. 1.—Roentgenogram on admission showing triangular shadow at base of 
right lung. 


A roentgenogram of the chest showed a soft infiltration about both hilar areas 
with a triangular shadow at the base of the right lung, indicative of atelectasis 
(Fig. 1). The etiologic agent was thought to be a foreign body, possibly related 
to the tonsillectomy in January. 

Bronchoseopic examination revealed a 1.5 by 1 em. fleshy tumor mass obstructing 
the right main bronchus just beyond the bifurcation of the trachea. While mucus 
was being aspirated, the tumor which was attached to the bronchial wall by a very 
thin pedicle was freed and coughed up. 

The result of a histologic examination by Dr. Jaffe, pathologist of the Cook 
County Hospital, was as follows: ‘‘On the free surface the specimen is covered 
by several layers of elongated polygonal cells which rest upon a loose and edematous 
tunica propria. In several places the epithelium extends into the underlying tissue 
in the form of short and plump pegs. Within the epithelial cover there are several 
small cavities which are filled by polymorphonuclear leucocytes’’ (Fig. 2). 

The bulk of the specimen consists of tubular glands (Fig. 3) which are separated 
by a scanty and vascular stroma. The glands are lined by high cylindrical epithelial 
cells, the cytoplasm of which stains pale and is often vacuolated. The nuclei are 
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oval and moderately rich in chromatic granules; they occupy the basal portion of the 
cells. Many of the glands have a very narrow lumina while others have distinct 
lumina that are filled by a homogeneous stained purplish blue material. A few of the 
glands contain calcium concretions which are surrounded by the mucoid material 
previously mentioned. In several of the places, the mucoid content of the glands 
is seen escaping into the stroma and multinucleated giant cells are found attached 








Fig. 2.—Surface of polyp. The picture illustrates the metaplasia of the surface 
) 


epithelium to squamous epithelium. (X150. 











Fig. 3.—Central portion of polyp showing numerous glands lined by a _ clear 
epithelium and separated by a scanty stroma. Some of the glands are much dilated 
by the mucoid material which has piled up in the lumen. (X150.) 


to the clumps and casts of the free mucoid material. From the surface ductlike 
structures extending into the glandular portion of the mass are seen, and the high 
cylindrical epithelium lining these ducts reveals well-preserved cilia. There are single, 
wide blood spaces, the lumina of which contain fibrin thrombi, and there are also 
irregular areas of diffuse necrosis which may extend to the free surface and are 
infiltrated by degenerating leucocytes. 
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Diagnosis: Adenomatous polyp arising from the bronchial mucous glands with 
metaplasia of the surface epithelium and focal thrombosis of the blood vessels with 


necrosis. 

Bronchoscopy one week after removal of the tumor disclosed the mucosa of the 
tracheobronchial tree to be slightly red and swollen. There were a few granula- 
tions above and anterior to the carina. The right main bronchus was flattened in the 


Fig. 


Fig. 4.—Roentgenogram taken after lipiodol injection. 
Fig. 5.—Lateral roentgenogram taken after lipiodol injection. 








Fig. 6.—Roentgenogram taken two months after removal of tumor. Triangular shadow 
(Fig. 1) has almost disappeared. Traces of lipiodo! still remain. 


anteroposterior diameter, and the secondary bronchi were moderately dilated. No ab- 
normal secretions were seen. Lipiodol injection into the right lower bronchus at 
this time showed a considerable amount of tubular bronchiectasis (Figs. 4 and 5). 
The boy’s cough and expectoration lessened, and within two weeks after removal 
of the tumor it had entirely disappeared. Breath sounds in the right lower lobe 
became more audible and the rales disappeared. He was sent home and during the 
next six weeks gained ten pounds and felt well. A roentgenogram taken two 
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months after removal of the neoplasm showed the triangular basal shadow to have 
almost disappeared, while a small amount of lipiodol was still present in the right 
lower lobe (Fig. 6). 







COMMENT 






Orton’ reported two cases of benign tumors of the tracheobronchial 
tree in children three and six years old, respectively. In each of these, 
however, there were papillomas of the larynx with secondary tracheo- 
bronchial implantation. Jesberg* recorded an adenoma of the left 
bronchus in a six-year-old boy in whom the symptom of wheezing 
was relieved by removal of the tumor. The clinical details and the 
histologic report were not given. 

The symptoms of benign tumors of the bronchus have been amply 
described by Wessler and Rabin‘ and by Fried.* In the stage before 
there is much stenosis, there is cough, mucoid expectoration which 
may be blood streaked, and a wheeze may often be heard at the open 
mouth (Turner®). Soreness on the involved side and abrupt hemop- 
tysis are frequent. Later, the sequelae of stenosis occur, and atelectasis, 














pneumonitis, bronchiectasis, abscess, gangrene, and empyema may be 
present. The patient may be treated for these conditions or for 
tuberculosis for a considerable period without recognition of the true 






condition. 

There is frequently metaplasia of the surface epithelium toward a 
stratified squamous type which our case showed. It is possible that 
such a metaplasia may sometimes undergo secondary malignant 
changes (Fried). 

Of the etiology, nothing definite can be said. Jackson and Jackson® 
stated that in their opinion, many of the tumors reported as adenomas 
were not real glandular neoplasms, but rather inflammatory hyper- 
plasias. This is probably true for some of the cases. On the other 
hand, an irritation might be the initiating factor in even the true 
benign adenomas. The relation of irritation and inflammation to tumor 
formation, although not clear, is nevertheless definite. Fried empha- 
sizes the fact that adenomas of the bronchus arise only in those tubes 
which have a diameter of 10 mm. or over since those are the only ones 
containing mucus glands. It seems reasonable to assume that if 
many of the tumors reported were really hyperplasias, some of them 
should have arisen in smaller bronchi instead of near the region of 
bifurcation of the trachea or in the main bronchi. It is possible that 
in our case, aspiration of a little ether during the tonsillectomy, or 
some other foreign material, might have been a factor. The tumor we 
have described was single, had little stroma, was composed chiefly 
of mucus glands, and had little cellular inflammatory reaction, so that 
we feel justified in considering it a true adenomatous polyp. 
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SUMMARY 


A ease of an adenomatous polyp of the right main bronchus in a 
boy eleven years old is described. 

The clinical picture was that of atelectasis and bronchiectasis of the 
right lower lobe with a triangular basal shadow on the roentgenogram. 

After bronchoscopic removal of the neoplasm, the clinical state was 
considerably improved, and two months later the triangular basal 
shadow had almost disappeared. 
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THIRD GENERATION SYPHILIS 


Harotp A. RosenBAuM, M.D., anp Harry L. FAuntKNeEr, M.D. 
Curcaco, ILL. 


HERE are those of long experience in syphilology who are skepti- 

eal of the occurrence of third generation syphilis, as Stokes and 
Hutchinson. On the other hand, there are others who do not question 
its occurrence. Finkelstein’ says: ‘‘The question of third generation 
syphilis is still a live issue. Undoubtedly it occurs and will become 
more frequently recognized, perhaps, than one was formerly inclined 
to believe with the aid of the Wassermann reaction.’’ 

‘‘Fournier and Finger,’’ Stokes® said, ‘‘were proponents of the con- 
ception that the child of syphilitic parents might, as a result of in- 
herited infection, transmit the disease in turn to its own offspring 
and proposed a group of criteria for third generation syphilis whose 
stringency has been complained of by many authors seeking to publish 
indubitable cases.”’ 

Those criteria quoted from Stokes are as follows: 

**1. Aequired syphilis must be demonstrated in the grandmother 
and preferably also the grandfather. 

**2. Prenatal as distinguished from acquired syphilis must be demon- 
strated in the mother of the third generation case. Acquired syphilis 
must be excluded in her case, and the father must be proved to be 
healthy. 

**3. There must be incontestible evidence of prenatal syphilis in the 
third generation. 

**4. Manifestations must appear soon after birth in both the second 
and third generations. ”’ 


We are reporting two complete family histories which we believe 
fulfill essentially the requirements of the above criteria for proving 
the existence of third generation syphilis. The grandmothers in both. 
our cases are still alive. In one we obtained a history of antisyphilitic 
treatment for her and her husband in 1910. In the case of the other 
there was no knowledge of syphilis until our Wassermann and Kahn 
examinations of the blood were returned positive in 1933. Both the 
grandfathers are now dead. The causes of death cannot be ascer- 
tained, although both of them died suddenly at comparatively early 
ages. 
From the Syphilis Clinic of the Children’s Memorial Hospital. 
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From both these unions, which were in no way consanguineous, 
children and grandchildren have come under our observation. All 
members of the second and third generations have been examined. 
Male and female alike are affected. One member in each second 
generation escaped the infection. This member is flanked on either 
side by a brother or sister who has positive blood Wassermann and 


Kahn tests. 

The girls, two in each family, have married and borne children. 
Each of these four girls has married only one time, and each still lives 
with her husband. The husband in each case has remained negative 
both clinically and serologically, and none of them gave a history of 
syphilis. There was no evidence of their having had a primary sore 
or other lesion of syphilis. Neither did any of the women give any 
history or evidence of having acquired syphilis, yet each gave strong 
positive Wassermann and Kahn reactions. 

One of these women (Mrs. G. in Family 1), however, gave unmis- 
takable evidence of congenital syphilis. She has definite pegging 
and notching of the upper middle incisors. Likewise, her younger 
brother Paul, who is now sixteen years old, shows the same congenital 
stigma and has strongly positive Wassermann and Kahn reactions. 
We have found no evidence of congenital syphilis in physical exami- 
nations of the four other members of the second generation. They 
have, however, positive Wassermann and Kahn reactions. We have 
under our care, from each of the four women of the second generation, 
one or more children because of physical or serologic evidence of 
congenital syphilis. All the children of the third generation in Family 
1 showed this evidence early with physical stigmas and positive Was- 
sermann and Kahn reactions. 

The children of the third generation in Family 2 show no outstand- 
ing stigmas. We accidentally discovered the condition through one of 
them with paroxysmal hemoglobinuria. Wassermann and Kahn ex- 
aminations gave strongly positive results on both the patient and her 
mother. An older brother and the patient’s father were negative. A 
similar serologic condition existed in the other family in the same 
tree; one child was weakly positive; the mother was strongly posi- 
tive; and the husband and an older brother were negative. 

The male members of the second generation present an interesting 
problem. One of the four is married and has children. His wife and 
children were entirely negative for evidence of acquired or congenital 
syphilis. Yet the husband continued with strongly positive Wasser- 
mann and Kahn reactions of the blood. Two others were negative 
both clinically and serologically while another, a single brother, was 
positive both clinically and serologically. 
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SUMMARY 


Two family histories are recorded with evidence of third generation 
syphilis. 


Our thanks are due Y. Ford, social worker, for her cooperation in this study. 
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CONGENITAL HEART DISEASE 


CLINICAL ANALYSIS OF SEVENTY-Five Cases From THE 
Jouns Hopkins Hosprrau 


Currron B. Leecn, M.D. 
PROVIDENCE, R. I. 


ONGENITAL heart disease continues to present difficult problems 

in diagnosis, warranting publication of its autopsied instances. 
The few large series have been collections of cases from various 
sources reported in the literature. 

Anatomie reports of congenital heart lesions have been gathered 
from the records of the Pathological Department of the Johns Hop- 
kins Hospital. In the course of 13,115 autopsies which were performed 
during the period from May, 1889, to April, 1933, there were 170 true 
congenital anomalies, an incidence of 1.29 per cent. Of these, seventy- 
five were found with records sufficiently complete to be ineluded in 
this study. Seven additional instances of delayed closure of the 
ductus arteriosus and foramen ovale are tabulated. These, with an 


additional eighteen similar cases which are not analyzed, would, if 
added to the congenital anatomic lesions, increase the incidence of 


percentage to 1.48. 

Some of these cases occurred many years ago when facilities for 
laboratory examination were limited. Some, due to the early death 
of the patient, were observed solely by internes and house officers. 
Many were seen, examined, and discussed by the entire staff and by 
visiting physicians. Several were not suspected to be cases of con- 
genital heart disease and were not studied from that particular view- 
point. In eondensing these records, effort has been made, in cases in 
which more than one opinion concerning a physical sign has been 
ventured, to select the consensus of opinion and to utilize those parts 
of the recorded data which seemed to have been the result of careful 
observation. Realizing then the necessary limitations of a study of 
this sort of material, we offer here an analysis, from the clinical point 
of view, of seventy-five cases of congenital heart disease substantiated 
by autopsy. (Abstracts of cases are given at the end of the paper.) 

The average age from a mathematical viewpoint is six years, but 
a glanee at Table I clearly indicates that such an average does not 
give a correct understanding of the length of life of these patients 
since more than half of them lived only one year or less and only 
eleven of the seventy-five patients reached adult life. 

"Sven the Department of Pediatrics, Johns Hopkins University School of Medi- 
cine, and the Harriet Lane Home, Johns Hopkins Hospital. 


802 





LEECH: CONGENITAL HEART DISEASE 


TABLE I 


CASES OF 
LENGTH OF LIFE CARDIAC ANOMALIES DELAYED 
CLOSURE 

















day or less 
to 8 days 
to 14 days 
to 6 weeks 

7 to 12 weeks 
to 12 months 
to 24 months 
to 7 years 
to 16 years 
to 29 years 
to 60 years 
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SEX AND COLOR 


Of the seventy-five patients, forty-nine (approximately 65 per cent) 
were white, the remainder colored. Males comprised 65 per cent of 
the whites, and 54 per cent of the blacks, indicating a slight pre- 
ponderance (61 per cent) of this sex in this series. 


TABLE IT 
RELATION OF NUMBER OF PREGNANCIES TO CONGENITAL HEART DISEASE 


INSTANCES OF 


INSTANCES OF ANOMALIES DELAYED CLOSURE 


= 


5th 

6th 

7th 

8th 

9th 
10th 
Unknown 
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Nr oWwWoO 


i 8 
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on 


It is evident that the majority of cases occurred in one of the first 
three pregnancies. It may be said that comparatively few mothers 
bear more than three children, but the number of mothers confined 
six or more times is large in this group. There is nothing to indicate 
that repeated pregnancies have any relation to the production of these 
anomalies or to the causation of the instances of delayed closure. 


SIGNIFICANCE OF THE FAMILY HISTORY 


In twelve (16 per cent) of the family histories there are items of 
probable significance. In four instances, the mother of the patient 
had had two or more misearriages. In three cases there had been one 
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previous miscarriage, and in two others a stillbirth had occurred. 
There is one history of probable congenital heart lesions in the off- 
spring of the maternal grandmother and a maternal aunt. One pa- 
tient had a brother with probable congenital heart lesions. A brother 
of another patient died with heart disease at the age of four years. 
Syphilis as a factor in the production of these miscarriages and still- 
births cannot be ruled out. In five instances it was known to be 
present in the patients or parents. Misearriages and stillbirths seem 
to be items of some significance in the family history. 


TaBLe IIT 


INSTANCES OF PREMATURITY (10 CASES) 








CASE BIRTH AT 

44 84 mo. 1 wk. Coaretation of aorta. Patent ductus 
arteriosus. Bicuspid aortic valve. Cardiac 
hypertrophy. 

19 days Patent foramen ovale. Patent ductus 
arteriosus (2 mm.). Defect in interven- 
tricular septum. Congenital tricuspid 
insufficiency. 

Defect in interventricular septum. Patent 
foramen ovale (1 em.). Large right ven- 
tricle. 

Patent ductus arteriosus (2 mm.). 

Malformation of tricuspid valve. Patent 
ductus arteriosus (6 mm.). Patent 
foramen ovale (1 cm.). Short pulmonary 
artery with questionable obstruction. 
Hypertrophy of right ventricle. 

Coarctation of aorta. © Patent ductus 
arteriosus. Patent foramen ovale. 

Patent ductus arteriosus with hypertrophy 
of right ventricle. 

Patent foramen ovale (4 mm.). Great 
hypertrophy of left ventricle. 

Patent ductus arteriosus. Patent foramen 
ovale. 

Defect in interventricular septum (2 mm.). 
Patent foramen ovale. 


LENGTH OF LIFE LESIONS 








The average age attained by these ten premature infants (13.3 per 
cent of the series) was three months. In only one instance (Case 81) 
can the lesion be considered as that of simple delayed closure. In the 
other cases of simple patent ductus arteriosus and patent foramen 
ovale, the age of the patient at the time of autopsy clearly indicated 
the anomalous character of the defect. While there is no strong 
indication that prematurity has an effect upon the production of 
cardiac anomalies, it is notable that in seven of the ten instances of 
prematurity the ductus arteriosus remained open and the foramen 
ovale was patent. It may be that the ductus arteriosus and foramen 
ovale close at a later period in the premature infant than in the baby 
of full term. 
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TABLE IV 


CONGENITAL HEART DISEASE 


CONGENITAL HEART LESIONS IN ADULTS (11 CASES) 








LESIONS 


HEART SIGNS 





Pulmonic stenosis. Defect in in- 
terventricular septum. Fused 
pulmonary leaflets. General 
enlargement, more marked on 


right side. 


Defect in interventricular septum 
(2 em.). Patent ductus arte- 
riosus (16 mm.). Left ven- 
tricle greatly enlarged. Both 
auricles enlarged with thick 
walls. 

Defect in interventricular sep- 
tum. Malformation of tri- 
cuspid valve. 


Malforma- 


Hypoplasia of aorta. 
General 


tion of aortic valve. 
hypertrophy. 

-atent ductus arteriosus. Per- 
sistent left superior vena cava 
into which coronary sinus 
opens. Great dilatation of 
right auricle. 

Bicuspid aortic valve with fused 
cusps. General hypertrophy. 


Patent foramen ovale (3 em.). 
Hypoplasia of aorta. Rheu- 
matic mitral stenosis and in- 
sufficiency. Cardiac hyper- 
trophy, especially of right 
ventricle. 

Pulmonie stenosis and _insuf- 
ficiency. Patent foramen 
ovale (2.5 em.). Great cardiac 
hypertrophy and dilatation. 


Aneurysmal dilatation of inter- 
ventricular septum, 

Defect in interventricular 
tum (2 mm.). 

Bicuspid aortic valve with slight 
calcification. Great dilatation 
of aorta just above valve. 
Hypertrophy of both ven- 
tricles, especially the right. 


sep- 


General enlargement. Systolic 
thrill over entire precordium. 
Loud systolic murmur best 
heard in pulmonic area. Pul- 
monic second sound accen- 
tuated. 

Enlargement to left. Precordial 
thrill. Loud systolic murmur, 
best heard at apex transmitted 
to neck. Pulmonie second 
sound accentuated. 


thrill best 

interspace. 

enlargement. Pul- 
monic second sound accen- 
tuated. Loud systolic blow in 
aortic area. 

Apical systolic murmur. Basal 
diastolic murmur. Sharp sec- 
ond sound at base. 

Slight enlargement. Systolic 
murmur along left sternal 
border, at apex and into left 
axilla. 


precordial 
third left 


Systolic 
felt in 
Feneral 


Clinical enlargement. Rough 
systolic murmur in aortic area 
with faint diastolic murmur. 
Markedly accentuated second 
sound. Diastolic shock at 
base. 

General enlargement. Extra 
systoles. Rough high pitched 
systolic and diastolic murmurs, 
best at apex. Loud second 
sound at apex. Pulmonic sec- 
ond sound accentuated. 

Moderate clinical enlargement. 
Systolic thrill and shock at 
apex. Presystolic rumble at 
apex. Auricular fibrillation. 
Soft systolic murmur at apex 
and base. Pulmonic second 
sound accentuated. 

Enlargement. Aortic 
sound accentuated. 

Clinical enlargement. Aortie 
second sound accentuated. 

Marked accentuation of aortic 
second sound. 


second 


Table IV does not indicate that length of life is yielded by any 
particular lesions since the oldest patients, aged sixty, fifty-nine, and 
fifty-two years, respectively (Cases 64, 1, 74), had comparatively 


inoffensive defects. Of the two others who reached middle age, one 
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(Case 41) presented only a moderate hypoplasia of the aorta with a 
patent foramen ovale and died at the age of forty-seven years as a 
result of acquired mitral stenosis; the second (Case 23), with a 
moderate degree of pulmonary stenosis and insufficiency with a patent 
foramen ovale, lived forty-eight years. Additional rheumatic heart 
disease cannot be ruled out in this case, although development of 
auricular fibrillation may have been of nonrheumatic origin. In the 
remaining adults there occurred efficient circulation for a longer 
period than the average permitted by similar lesions in other cases 
in this series. It is evident that length of life is influenced by the 
degree of severity of the lesions and by certain combinations of de- 
feets. A severe pulmonic stenosis, for example, with its great em- 
barrassment to the cireulation, kills rather quickly. Pulmonary 
stenosis with ventricular septal defect and dextroposition of the aorta 
usually allows a shorter duration of life than even a severe grade of 
uncomplicated pulmonary stenosis unless, indeed, this latter amounts 
to an atresia. Exceptions to this oceasionally occur. Note the un- 
reliability of the heart signs in these patients. 


HEART ENLARGEMENT 


Heart enlargement was described in the physical examination of 
forty-three patients (57.3 per cent). In ten instances (Cases 1, 2, 5, 


7, 15, 26, 31, 39, 54, 74) the clinical impression of enlargement was 
not substantiated at autopsy, but eight of these patients were infants. 
It is interesting to note that hypertrophy of the right chambers of 
the heart gave the clinical impression of general enlargement in six 
patients, of enlargement to the left in two, and slight enlargement 
in four. 

Defect in the interventricular septum alone, or in combination, oc- 
eurred seventeen times in hearts described as enlarged. In four of 
these the anatomic findings included general hypertrophy; in one 
instance hypertrophy of the left ventricle was especially marked; 
in seven cases hypertrophy was predominant in the right chambers 
(ineluding four instances of pulmonary stenosis plus defect in the 
interventricular septum) ; in the remaining five, anatomic enlargement 
was not described at autopsy. In nine instances of pulmonary stenosis 
(Cases 21, 22, 23, 24, 25, 26, 27, 28, 29) in combination with other 
lesions, the autopsy revealed predominant hypertrophy of the right 
chambers seven times; in another, great general hypertrophy and 
dilatation, while in the ninth (Case 26) no enlargement was described. 


Actual predominant hypertrophy of the right heart was found in 
thirty-three autopsies (44 per cent). Pulmonary stenosis plus other 
lesions occurred in seven of these; aortic stenosis with atresia plus 
other lesions occurred in six; patent foramen ovale plus a defect in 
the interventricular septum in five; coarctation of the aorta plus 





ZECH: CONGENITAL HEART DISEASE 807 


other lesions in two; patent ductus arteriosus in two; transposition 
of the great vessels in two, and in the remainder various combinations 
of lesions. 

General cardiac hypertrophy, exclusive of the instances which 
showed predominant right side enlargement, occurred in thirteen 
(approximately 22 per cent) of the autopsies. This occurred three 
times with transposition of the great vessels plus other lesions, five 
times with idiopathic hypertrophy, but otherwise there seemed to be 
no special relation to specific defects. 

There were two instances of predominant hypertrophy of the left 
ventricle ; in one patient two months old, the only lesion was a patent 
foramen ovale (4 mm.) ; in the other patient, nineteen years of age, 
the lesions were patent ductus arteriosus (16 mm.) and a defect in 
the interventricular septum (2 em.). 

Cardiae hypertrophy was described in the anatomic reports of sev- 
eral infants of such early age (Cases 19, 35, 36, 71, 25, 38) that it 
seems likely the enlargement must have been of intrauterine develop- 
ment, although the mechanism of such a production is not clear in 
every case. 

HEART SIGNS 


Consideration of the heart signs reveals that they were noted in 


the following confusing association: 
1. Loud systolic murmur best heard over body of the heart: 
Defect in interventricular septum (8 mm.). Great hypertrophy 
of right heart. 
Defect in interventricular septum. Patent foramen ovale (2 em.). 
Defect in interventricular septum (1.5 x 1 em.). Patent foramen 
ovale (small). Continuity of tricuspid and mitral leaflets. 
Patent ductus arteriosus (2 em.). 
Patent ductus arteriosus (3-4 mm.). Patent foramen ovale. 
Tetralogy of Fallot. 
Coarctation of descending aorta (1 mm.). Defect in interven- 
tricular septum (5 mm.). 
Transposition of great vessels. Patent foramen ovale (7 x 5 mm.). 
Transposition of great vessels. Large defects in interauricular 
and interventricular septa. 
Patent foramen ovale (1 em.). Defect in interventricular and 
interauricular septa. 
. Loud systolic blow best heard along left sternal border: 
Transposition of great vessels. Patent foramen ovale (7 mm.). 
Patent ductus arteriosus (2 mm.). Defect in interventricular 
septum (5 x 2 mm.). 

Coaretation of aorta. Patent ductus arteriosus. Patent foramen 
ovale. 

Defect in interventricular septum. Patent ductus arteriosus. 

Patent ductus arteriosus (2 mm.). Patent foramen ovale (small). 

Defect in interventricular septum. Congenital tricuspid insuffi- 
ciency. 

Stenosis of isthmus of aorta. Patent foramen ovale. Patent 
ductus arteriosus (wide). 
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Patent ductus arteriosus (3-4 mm.). Patent foramen ovale. 

Pulmonary stenosis. Defect in interventricular septum. 

Defect in interventricular septum. 

Systolic murmur best heard at base: 

Trilocular heart with absence of interauricular septum. 

Pulmonary stenosis. Slight aortic stenosis and almost complete 
absence of the cardiac septa. 

Transposition of great vessels. 

Transposition of great vessels. Interventricular septal defect. 

Pulmonie stenosis. Defect in interventricular septum (1 em.) —2 
cases. 

Defect in interventricular septum (13 mm.). 

Defect in interventricular septum. 

Systolic murmur best heard at apex: 

Patent ductus arteriosus (5 mm.). Patent foramen ovale. 

Transposition of great vessels. Patent ductus arteriosus (7 mm.). 
Patent foramen ovale (4 mm.). 

Patent foramen (4x 7 mm.). Defect in interauricular septum. 

Transposition of great vessels. Patent foramen ovale (7 x 2 mm.). 
Defect in interventricular septum. Stenosis of arch of aorta. 

Patent foramen ovale. Defect in interventricular septum (5 mm.). 

Hypoplasia of aorta. Patent foramen ovale. 

Coaretation of aorta. Patent ductus arteriosus. 

Defect in interventricular septum (2 em.). Patent ductus arterio- 
sus (16 mm.). 

Defect in interventricular septum —2 cases. 

Systolic thrill, precordial: 

Defect in interventricular septum. 

Patent ductus arteriosus —2 cases. 

Pulmonary stenosis. Defect in interventricular septum. 

Pulmonie atresia. Patent ductus arteriosus. Patent foramen 
ovale. Two defects in interauricular septum. 

Pulmonary stenosis. Defect in interventricular septum. 

Patent ductus arteriosus (16 mm.). Defect in interventricular 
septum (2 em.). 

Transposition of great vessels. 

Systolic thrill at the base: 

Pulmonie stenosis. Patent foramen ovale (12 mm.). 

Pulmonie stenosis. Defect in interventricular septum. 

Systolic thrill at the apex: 

Pulmonary stenosis. Patent foramen ovale (2.5 em.). 

Systolic and diastolic murmur: 

Hypoplasia of aorta. Malformation of aortie valve. 

Transposition of great vessels. 

Bicuspid aortie valve. 

Defect in interventricular septum (2.5 em.). Patent foramen ovale 
(1 em.). Defect in interauricular septum. 

Continuous murmur: 

Patent ductus arteriosus (5-6 mm.) —2 eases. 

Pulmonie stenosis. Patent foramen ovale (12 mm.). 

Pulmonie stenosis. Defect in interventricular septum (8 mm.). 

Accentuation of pulmonie second sound: 

Trilocular heart with absence of interauricular septum. 

Patent foramen ovale (1 em.). Defect in interventricular septum. 
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Patent foramen ovale (1 em.). Defect in interventricular septum 
(2.5 em.). Defect in interauricular septum. 

Idiopathic hypertrophy —2 cases. 

Transposition of great vessels. 

Transposition of great vessels. Patent foramen ovale (7 x 5 em.). 

Hypoplasia of aorta. Patent foramen ovale (3 em.). 

Defect in interventricular septum (2 em.). Patent ductus arterio- 
sus (16 mm.). 

Pulmonary stenosis. Patent foramen ovale (11 mm.). Defect in 
interventricular septum (13 mm.). 

Patent foramen ovale. 

Pulmonary stenosis. Patent foramen ovale. 

Pulmonary stenosis. Defect in interventricular septum. 

Defect in interventricular septum. 

Accentuation of aortic second sound: 

Bieuspid aortic valve with dilatation of aorta above valve. 

Bieuspid aortic valve. 

Defect in interventricular septum. Patent foramen ovale (2 em.). 

Normal: 

Patent ductus arteriosus —3 cases. 

Patent ductus arteriosus. Patent foramen ovale —2 cases. 

Patent ductus arteriosus (6 mm.). Patent foramen ovale (1 em.). 
Malformation of tricuspid valve. 

Bilocular heart. 

Coarctation of aorta. Patent ductus arteriosus. Patent foramen 
ovale. Defect in interventricular septum. 

Aortie atresia. Patent ductus arteriosus. Patent foramen ovale 
—2 cases. 

Stenosis of aorta. Interventricular septal defect. Patent foramen 
ovale. Patent ductus arteriosus. 

Patent ductus arteriosus (4 mm.). Aneurysm of ductus arteriosus. 


It is seen above that there was no characteristic type, location, or 
transmission of systolic murmurs, that diastolic murmurs were infre- 
quent and not to be depended upon, that many combinations of con- 
genital abnormalities occurred in the absence of any abnormal heart 
signs whatever, especially in infants. It is true that in a certain 
number, perhaps a dozen, of similar lesions there were two or three 
with similar findings, but the vast majority presented such a wide 
variation, many with no abnormal heart signs, that it becomes obvious 
that it is impossible to diagnose correctly by the heart signs alone 
more than a very small percentage of congenital lesions. 


CLASSIFICATION 


A rather broad basis must be taken as a starting point in diagnosis, 
such as is available in Maude Abbott’s’ classification of congenital 
lesions from the viewpoint of cyanosis. She divides all the lesions 


into three groups, as follows: 

I. Acyanotic group in which no abnormal communication between the 
two circulations exists, and in which, therefore, there is no cause for 
congenital cyanosis. 
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Pericardial defect. 9. Hypoplasia of the aorta. 
True dextrocardia. 10. Coaretation of the aorta. 
Congenital heart-block. 11. Anomalies of the aortic arch. 
Idiopathic hypertrophy. 12. Anomalies of the semilunar 
Subaortic stenosis. cusps. 

Aortic stenosis. 3. Anomalous bands or chordae. 
Mitral stenosis. . Arteriovenous fistula. 

Mitral stenosis plus defect in 

interauricular septum. 


[I. Cyanose-tardive group (delayed cyanosis) in which a communica- 
tion between the two circulations does exist but in which the pressure 
is usually higher on the left (arterial) side so that any shunt is in the 
nature of an arterial-venous current. There is no reason for cyanosis 
unless the direction of the current is reversed by a pathologie rise of 
pressure in the right heart or pulmonary artery producing a tempo- 
rary or permanent reversal of flow with a resultant transient or ter- 
minal eyanosis. 

1. Patent ductus arteriosus. 

2. Defects of the aortic septum. 

3. Patent foramen ovale and other defects of the interauricular 


septum. 
4. Interventricular septal defects. 


IIT. Congenital cyanosis group in which the oxygen-unsaturation of 


the capillary blood is raised above its threshold value for the appear- 
ance of cyanosis, mostly due to a direct admixture of venous blood 
with the arterial blood, but in some eases may be due to increased 
oxygen-unsaturation which in turn is due to increased oxygen con- 
sumption through stasis in the capillaries. 

Dextroposition of the aorta with associated defect at the base of 

the interventricular septum. 

Pulmonary stenosis and atresia. 

Congenital pulmonary and tricuspid insufficiency. 

Tricuspid stenosis and atresia. 

Aortie and mitral atresia with or without associated anomalies. 

Complete defects of the eardiae and arterial septa. 

Transposition of the great vessels. 

Seventy-five cases of true congenital anomaly in this series are 
found to consist of thirteen in the acyanotic group (17 per cent), 
thirty-six in the cyanose-tardive group (48 per cent), and twenty-six in 
the congenital cyanosis group (34 per cent). 

Eight patients (10.6 per cent) exhibited clubbing of the digits. In 
each instance there was cyanosis also. The youngest patient (Case 
66) with clubbing of the digits lived but six weeks and had periodic 
cyanosis; two patients (Cases 26 and 24) with moderate clubbing 
presented lesions of the heart which usually produce stasis in the 
capillaries—one lived seven months, the other seventeen years. In 
one child (Case 55), who died at the age of seven and one-half months, 
there was adequate explanation for the production of clubbing since 
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TABLE V 
INCIDENCE OF CLUBBING OF FINGERS AND Tors (8 CASES) 








CASE DEGREE — REMARKS LESIONS 
SE LE OF LIFE >. 5 > Ne 





24 Moderate, of 17 yr. Had slight cya- Pulmonary stenosis with fusion of 
fingers. nosis. pulmonary leaflets. Defect in 
interventricular septum. Gen- 
eral enlargement more marked 

on right. 


Moderate, aft- mo. Had moderate Complete atresia of pulmonic ori- 
er 2 mo. in cyanosis. fice. Patent ductus arteriosus. 
fingers and Patent foramen ovale. Two de- 
toes. fects in interauricular septum. 


Moderate, of yr. Had slight cya- Stenosis of pulmonary conus. Bi- 
fingers and nosis, increased cuspid pulmonary valve. Par- 
toes. by erying and tial atresia of pulmonary ar- 

during attacks tery. Patent foramen ovale (11 

of rigidity. mm.). Defect in interventricular 
septum (13 mm.). Hypoplasia 
of aorta. Hypertrophy of right 
ventricle. 


Slight, of yr. Had moderate Hypoplasia of aorta, especially of 
fingers, cyanosis. isthmus. Patent foramen ovale 
(3 mm.). Rheumatic mitral 
stenosis. Cardiac hypertrophy 

especially of right ventricle. 


Slight, of 5 mo. Cyanosis from Transposition of great vessels. 
fingers. birth, in- -atent foramen ovale (7 by 5 
creased by em.). Cardiac hypertrophy, 
erying and chiefly of right ventricle. 
feeding. 


Slight, of yr. Had slight cya- Trilocular heart with absence of 
fingers. nosis of the interauricular septum. Right 
nail beds. side of heart markedly hyper- 
trophied and dilated. Left side 

of heart is small. 


During last 3 yr. Cyanosis during Almost complete absence of inter- 
year of last 2 years of ventricular and _ interauricular 
life. life. septums with absence of tricus- 

pid valve. Pulmonie stenosis 
and slight aortic stenosis. No 
apparent enlargement. 


Marked. yk. Had periodic cy- Patent foramen ovale (1 cm.). 

anosis. Defeet in interventricular sep- 
tum (2.5 em.). Defect in inter- 
auricular septum. Hypertrophy 
of right heart. Mongolian idi- 
oey. 


transposition of the arterial trunks with a closed ventricular septum 
is the most serious of all obstructions to the pulmonary circulation 
and is said always to result in elubbing if life is prolonged to seven 
months. In another child (Case 60), who lived seven years, there 
seems to be no positive explanation of the clubbing of the digits al- 
though the presence of pulmonary tuberculosis must be noted. Another 
possible explanation is that this sign is an accompaniment of lesions 
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which produce cyanosis with low oxygen tension in the capillaries, 


which is thought to result in the aceumulation of toxic metabolites in 
the tissues where the circulation is delayed. This does not seem to be 
a satisfactory explanation of the cause of clubbing in general, since 
unilateral clubbing of the digits is not unknown, although unilateral 
elubbing does not result from a congenital heart lesion. It is inter- 
esting to note that six of the eight patients cited above developed a 
predominant hypertrophy of the right side of the heart; ordinarily 
this is a result of lesions which produce marked stasis in the pulmo- 
nary cireulation. Seven of the eight patients with hippocratie fingers 
had lesions of the congenital cyanosis type; in the eighth it accom- 
panied lesions of the cyanose-tardive group with associated mitral ste- 
nosis. Since there is no congenital cause for clubbing in lesions of the 
acyanotic group, it seems that this type of lesion may be left out of 
diagnostic consideration and that clubbing of the digits is usually due 
to lesions of the congenital cyanosis type. 


CLINICAL ENLARGEMENT OF LIVER AND SPLEEN 


Clinical evidence of the oceurrence of spienic enlargement in the 
absence of enlargement of the liver occurred but once (Case 29) although 
26.6 per cent of the series had enlargement of the liver alone and 
14.6 per cent presented increase in size of both liver and spleen. En- 
largement of these organs was found in all sorts of lesions, single and 
combined, and there was no indication of a special relationship to 
specific lesions, but rather such clinical enlargement was associated 
with general circulatory congestion whatever the cause. 

No patient presenting enlargement of these organs had, save in the 
event of idiopathic hypertrophy, lesions which could be classified in 
the acyanotic group. With idiopathic hypertrophy the engorgement of 
liver and spleen was part of the passive congestion characteristic of 
the terminal stages of that lesion. Fifty-six per cent of the patients 
with enlargement of the liver and spleen had lesions in the cyanose- 
tardive group, while the remainder had lesions of the congenital 
cyanosis type. 


INCIDENCE OF CYANOSIS 


Nearly one-half (48 per cent) of the seventy-five patients showed 
cyanosis; seventeen (22 per cent) were constantly cyanosed to some 
degree ; while in nineteen (25 per cent) the cyanosis was of a transient 
or terminal nature. These figures do not include instances of cyanosis 
which accompanied pneumonia or atelectasis but only those which 
apparently are to be explained by the congenital cardiae deformity. 
In order to analyze these findings one may take Abbott’s definition 
of congenital cyanosis as ‘‘the visible manifestation in the skin and 
mucous membranes, especially of the distal parts of the body, of an 
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TaBLe VI 


OccURRENCE OF CONSTANT CYANOSIS (17 CASES) 











CASE 


DEGREE 


AGE 


LESION 


“GROUP 





71 


Slight. 


Slight. 


Marked from 
birth. 


Slight, intensi- 
fied at feed- 
ings. 


Moderate from 
birth. 


Moderate from 
birth. 


Moderate. 


Moderate, be- 
ginning short- 
ly after birth, 
with respira- 
tory distress. 


Slight, with va- 
rying inten- 
sity worse by 
erying. 


Moderate 


Moderate from 
birth, in- 
creased by 
erying and 
feeding. 


Blue at birth; 
cyanosis reap- 
peared at 4.5 
months. 


1 


15 


hr. 


days 


days 


days 


Patent ductus arteriosus (6 mm.). Patent 
foramen ovale (1 cm.). Short pulmonary 
artery. Malformation of tricuspid valve. 
Hypertrophy of right ventricle. 


Large single ventricle with almost total ab- 
sence of septum. Stenosis of proximal 
part of aorta. Widely patent ductus 
arteriosus. 


Marked coarctation of the aorta. Small pat- 
ent foramen ovale. Large patent ductus 
arteriosus. Defect in interventricular sep- 
tum with mitral and tricuspid valves 
joined through the opening. Great hy- 
pertrophy especially of right ventricle. 
Great dilatation of right ventricle. 


Stenosis of pulmonary valve. Defect in 
interventricular septum (8 mm.). Cardi- 
ac hypertrophy and dilatation especially 
of the right heart. 


Transposition of great vessels. Interven- 


tricular septal defects. 


Transposition of aorta and pulmonary ar- 
tery. 


Transposition of aorta and pulmonary ar- 
tery. -atent foramen ovale (7 mm.). 
Patent ductus arteriosus (2 mm.). De- 
fect in interventricular septum (5 by 2 
mm.). Marked enlargement especially of 
right heart. 


Transposition of aorta and pulmonary ar- 
tery. Patent foramen ovale (7 by 2 
mm.). Defect in interventricular septum. 
Stenosis of arch of aorta. General hyper- 
trophy and dilatation. 


Defect in interventricular septum in the 
membranous portion (6 mm.). -atent 
foramen ovale (1 em.). Large right 
ventricle. 


Complete atresia of pulmonic orifice. Pat- 
ent ductus arteriosus. Patent foramen 
ovale. Two defects in interauricular sep- 
tum. Vegetation on tricuspid valve. 


Transposition of aorta and pulmonary ar- 
tery. Patent foramen ovale (7 by 5 
mm.). Cardiac hypertrophy, chiefly of 
right ventricle. 


Slight stenosis of conus pulmonalis. Large 
defect in interventricular septum with 
aorta opening equally out of right and 
left ventricles. Patent ductus arteriosus. 
Small patent foramen ovale. Great hy- 
pertrophy of right ventricle. 


II 
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TaBLe VI—ConrT’p 








AGE LESION 


18 mo. 


DEGREE _ 





57 ‘Slight. Transposition of great vessels. Huge defect 


Slight, increased 
by crying and 
by attacks of 
rigidity. 


Moderate dur- 
ing last 2 
years of life. 


Slight 


Slight. 


in interauricular septum. Huge defect 
in interventricular septum. Great en- 
largement. 


Stenosis of pulmonary conus. Bicuspid pul- 
monary valve. Partial atresia of pul- 
monary artery. Patent foramen ovale 
(11 mm.). Defect in interventricular sep- 
tum (13 mm.). MHypoplasia of aorta. 
Hypertrophy of right ventricle. 


Almost complete absence of interauricular 
and interventricular septums with absence 
of tricuspid valve. Pulmonic stenosis and 
slight aortic stenosis. No apparent en- 
largement. 


Trilocular heart with absence of interau- 
ricular septum. Right auricle very large. 
Right ventricle dilated and _ thickened. 
Left side of the heart is small. 


Pulmonary stenosis. Defect in interventric- 
ular septum. General enlargement es- 
pecially of the right heart. 





TaBLe VII 


OCCURRENCE OF TRANSIENT (OR TERMINAL) CYANOSIS 








“DEGREE oo ee LESION GROUP 
A. (6 Cases at Early Ages, in 4 of Which Cyanosis Would Probably Have 
Remained Constant Had Life Continued) 


Slight at birth, 1 day Stenosis of ascending arch of aorta. Pat- IL 








reappearing 
12 hours after 
birth. 


Cyanosis just 
before sudden 
death. 


Marked on last 
day of life. 


Marked during 
last day of 
life. 


Marked since 
birth with oe- 
easional pe- 
riods of nor 
mal color. 


days 


ductus arteriosus. Patent foramen 
Hypertrophy of right 


ent 
ovale (1 ecm.). 
ventricle. 


Atresia of aortic orifice and ascending 
aorta. Aplasia of left ventricle. Patent 
ductus arteriosus and wide foramen ovale. 
Hypertrophy and dilatation of right ven- 
tricle. 


Stenosis of aorta and aortic valve. Defect 
in interventricular septum (3 mm.). Pat- 
ent foramen ovale (1 cm.). Patent due- 
tus arteriosus wide. Cardiac hypertrophy. 
Dilatation of right ventricle. 


Bilocular heart with persistent truncus ar- 
teriosus. Single auricle, single ventricle. 
One orifice to aorta. No branches to 
lungs. The single A-V valve has three 
leaflets. 


Transposition of aortic arch and pulmonary 
artery. Patent ductus arteriosus (7 mm.). 
Patent foramen ovale (4 mm.). Cardiac 
hypertrophy. 


Til 
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CASE DEGREE 


LESION ~ GROUP 





63 Moderate at 
birth and on 
exertion. 


Persistent truncus arteriosus. Patent for- 
amen ovale (small), Defect in inter- 
ventricular septum (5 mm.). Hyper- 
trophy of right ventricle. 





poring B. (13 


ases of True Transient or Terminal Cyanosis) 





Moderate, peri- 
odie, 


Moderate when- 
ever she cried 
during last 10 
days of life, 
and constant- 
ly during last 
2 days of life. 


Moderate last 
day of life. 


Slight, occa- 
sional. 


Moderate at 
birth and 
when excited. 


Moderate last 2 
days of life, 
increased by 
crying. 


Cyanosis moder- 
ate periodic 


Cyanosis moder- 
ate, with con- 
vulsions about 
2 per week. 


Cyanosis moder- 
ate during 
last month of 
life. 


Moderate dur- 
ing last ill- 
ness, 


Cyanosis moder- 
ate, transient. 


Moderate, ter- 
minal, 


*aroxysmal, as- 
sociated with 
dyspnea. 


*atent foramen ovale (1 em.). Defect in 


interventricular septum (2.5 cm.). Defect 
in interauricular septum. Hypertrophy of 
right heart. 


Patent foramen ovale (4 mm.). Great hy- 
pertropky of left ventricle. 


Defect in interventricular septum (11 mm.). 
Patent foramen ovale. Congenital insuf- 
ficiency of tricuspid valve. Hypertrophy 
of right ventricle. 


Defect in interventricular septum. Patent 
ductus arteriosus. Thickening of all 
valves. 


Defect in interventricular septum in mem- 
branous portion. 


Defect in interventricular septum (1 em. 
by 1.7 em.). Patent foramen ovale. En- 
largement especially of right auricle. 


Defect in interventricular septum (2 mm.). 
Patent foramen ovale, 


Patent ductus arteriosus (5 mm.). General 
hypertrophy with thick right ventricle. 


Defect in interventricular septum (1.5 by 
1 em.). Patent foramen ovale (small). 
Continuity of tricuspid and mitral leaf 
lets. Marked hypertrophy especially of 
right heart. 


Cardiac hypertrophy probably idiopathic. 


Coaretation of descending aorta (1 mm.). 
Defect in interventricular septum (5 
mm.). Cardiac hypertrophy especially of 
right ventricle. 


Idiopathic hypertrophy. 
Pulmonary stenosis and insufficiency. Pat- 


ent foramen ovale. Great cardiac hyper 
trophy and dilatation. 


III 


III 
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increased amount of reduced hemoglobin in the blood in the systemic 
capillary bed, the result of deficient oxygenation produced by direct 
entrance of an anomalous stream of venous blood into the arterial 
current, or by delayed circulation at the periphery,’’ and recall, as 
pointed out by several investigators? and emphasized by Abbott, that: 

1. Blood returned from the musculature of the body after exercise 
is extremely poor in oxygen, and exercise probably increases the 
venosity of a shunt. 

2. The point to which oxygen-unsaturation must be raised before 
cyanosis appears to the eye has been called the cyanotic threshold and 
this cannot be reached by a venous shunt alone until the shunt equals 
one-third of the total blood volume. 

3. Reduction of the amount of oxidizable hemoglobin in the blood 
to a sufficiently low level, as in severe anemia, renders cyanosis prac- 
tically impossible. 

4. The power of independent contractility of the skin capillaries 
affects the degree of visible cyanosis, increasing it when more or less 
constant dilatation occurs as in such pathologie conditions as in- 
creased blood volume, lack of oxygen, toxemia, and stasis. 

5. Other determining factors in production of cyanosis are dimin- 
ished pulmonary oxygenation and increased deoxygenation at the 
periphery. The latter may be the result of a decreased rate of flow 
through the capillaries or of an increased rate of oxygen consumption 
in the tissues and is important in local effects such as chilling of the 
hands. 

With the above mentioned classification and factors in mind, we 
find that the explanation of the appearance or nonappearance of 
cyanosis in this series becomes simple with the exception of two or 
three instances. 

Of the seventeen patients showing constant cyanosis, fifteen had 
lesions of the third or congenital cyanosis group, lesions expected to 
cause constant cyanosis. The other two patients had lesions of the 
cyanose-tardive group, lesions which can give constant cyanosis when 
there is a constant venous shunt, but which more commonly give a 
transient or terminal cyanosis. The short length of life of these two 
patients suggests that the cyanosis was terminal in the sense of fatal 
as well as final, and constant only because of the short length of life. 

Eleven of the nineteen patients with transient cyanosis had lesions 
falling in the group expected to give transient cyanosis. In five of 
these the cyanosis was terminal. Six patients, however, had lesions 
of the third group, expected to produce constant cyanosis. In one of 
these (Case 63) the cyanosis appeared only upon the exertion of ery- 
ing and feeding, which evidently brought the oxygen-unsaturation of 
the mixed blood above the cyanotic threshold. This infant, with three 
others (Cases 35, 61, and 68), died at such an early age as to make it 





LEECH: CONGENITAL HEART DISEASE 817 


likely that continued life would have resulted in constant cyanosis, 
especially since it is well known that infants with Group III lesions 
frequently are free from cyanosis in the earliest days and weeks of life. 


Maude Abbott states that cyanosis does not usually oceur at birth 
in even the gravest defects except in those extreme cases in which the 
pulmonary circulation is entirely shut off, as occurs in cases of pul- 
monary atresia with closed interventricular septum or transposition 
of the great trunks with closed septum. Cyanosis first develops some 
weeks or months later after some cause, such as tossing the child in 
the air, has raised the pressure in the pulmonary circulation and so 
brought the oxygen-unsaturation of the blood above the threshold at 
which cyanosis becomes visible; then it appears and (in cases of 
Group III) usually remains permanent. It is also known that uncom- 
plicated cases of complete defect of the interventricular septum show 
less cyanosis and clubbing of the digits than do eases, as far advanced 
at the same age, of pulmonary stenosis with dextroposition of the 
aorta and ventricular septal defect. 

In a fifth patient (Case 23) with pulmonary stenosis and patent 
foramen ovale, the cyanosis, which was itself transient, was associated 
with paroxysmal dyspnea. This patient lived forty-eight years and 
may have developed, as is well known, a sufficient degree of adapta- 
tion to his deficiency of oxygen supply to render him free from visible 
cyanosis except when a venous shunt flowed through the patent foramen. 

Case 12 falls in Group III on account of the congenital tricuspid in- 
sufficiency. Two patients (Cases 48 and 52) had lesions of the first 
group, idiopathic hypertrophy, not expected to produce constant con- 
genital cyanosis. In both instances the cyanosis was of terminal ap- 
pearance and readily accounted for by the marked degree of general 
and pulmonary congestion which existed as the result of a gradually 
failing myocardium. 

Among the lesions in the thirty-nine patients in whom no cyanosis 
was noted, twenty-two fall in the second or cyanose-tardive group, 
eleven in the acyanotie group, and six in the group expected to give 
congenital cyanosis. Since lesions of the cyanose-tardive group are 
not expected to give cyanosis, especially when the lesions are only 
slightly or not at all complicated, and since the cyanosis in these 
lesions when present is expected to be transient or terminal, we are 
confronted with only six instances of violation of expectancy. Con- 
sideration of all the lesions from the viewpoint of the Abbott classifi- 
cation reveals that there were thirteen hearts in the acyanotie group, 
in two of which a cyanose-tardive appeared as mentioned previously, 
as a result of the terminal myocardial failure. 

In the cyanose-tardive group there were thirty-six hearts, twenty- 
three of which produced no cyanosis. The cyanosis was of a transient 
nature in six, a terminal event in five, and constant in two infants 
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who died at one hour and five days of age, respectively, and thus may 
be considered as terminal. The general principles of the group classi- 
fication are confirmed. 

Twenty-six hearts had lesions of the third group, fifteen of which 
acted as expected in producing constant cyanosis. This sign was 
transient in two, terminal in four (three of these too young for con- 
stant cyanosis to be ruled out), and absent in three patients. — 

The value of cyanosis as a diagnostic guide is indicated by the 
analysis of its occurrence in this series, as follows: 

1. More than 84 per cent (84.6 per cent) of the acyanotie lesions 
were unaccompanied by cyanosis. 

2. Constant cyanosis was present in 75 per cent of the eases with 


lesions expected to yield constant cyanosis. 

3. In the eyanose-tardive group which may have any variation from 
absence of cyanosis to constant cyanosis but in which terminal and 
transient cyanosis is a characteristic finding, there was an absence of 
eyanosis in approximately 60 per cent, transient or terminal cyanosis 
in approximately 36 per cent, and constant cyanosis in approximately 


4 per cent. 

4. Eighty-eight per cent of the patients with constant cyanosis had 
lesions expected to produce it, while the remainder had lesions of the 
eyanose-tardive group. 

5. Approximately 60 per cent of the patients with transient or ter- 
minal cyanosis had lesions of the cyanose-tardive group. Thirty per 
cent of the patients with transient cyanosis had lesions expected to 
give constant cyanosis, while 10 per cent of such patients had lesions 
of the aeyanotie type. 

6. Approximately 32 per cent of the patients with no cyanosis had 
lesions of the acyanotie type; approximately 52 per cent had cyanose- 
tardive lesions, and the remainder, about 16 per cent, had lesions ex- 
pected to give constant cyanosis. 

7. While 41 per cent of the patients failed to show cyanosis at any 
time, yet only 17 per cent had lesions of the acyanotie type. 

8. Forty-eight per cent of the hearts in the series had lesions of the 
cyanose-tardive group. 

9. Thirty-five per cent of the hearts in the series had lesions of the 
constant eyanosis class. 

Therefore, with this series as the criterion, we may conclude that 
five out of ten patients with congenital heart disease have lesions of 
the eyanose-tardive type, three have lesions of the constant cyanosis 
group, and two fall in the acyanotie class; that nearly three out of 
four patients with transient or terminal cyanosis have lesions of the 
eyanose-tardive variety; that nearly all patients with constant cyano- 
sis have lesions of the constant cyanosis type; and that the absence of 
cyanosis does not indicate the presence of an acyanotic lesion. 
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TaBLe VIII 


CONGENITAL HEART DISEASE 








TYPE OF DISTURBANCE 


DEATH 


LESION — 





10 


43 


4 mo. 


1 yr. 


Attacks of respiratory 
distress with rapid re- 
spiratory rate. Slight 
cyanosis with varying 
intensity, worse with 
crying. 


Periods of apnea with 
deep cyanosis, pulse 
rate falling to about 
40; two or three min- 
utes’ duration. 


Attacks of respiratory 
distress with cyanosis. 


Periodic flaccidity, cya- 
nosis and drowsiness. 


Frequent spasmodic con- 
vulsive seizures with 
apnea and general cy- 
anosis. 


Convulsive seizures with 
cyanosis. 


Attacks of convulsions 
with cyanosis and ap- 
nea, from 3 to 7 mo., 
about two attacks per 
week. 


Daily convulsive-like at- 
tacks of short dura- 
tion accompanied by 
moderately deep cya- 
nosis, followed by 
drowsiness. 


After 8 mo. of age de- 
veloped frequent con- 
vulsive seizures accom- 
panied by cyanosis and 
respiratory distress. 


Convulsive seizures with 
respiratory dis- 
tress and deep cyano- 
sis, of a half hour’s 
duration, followed by 
sleep. Cyanotic from 
birth. 


During attack 
of respira- 
tory distress 
with deep 
cyanosis. 


In attack of 
apnea with 
slowed heart 
rate, 


Pneumonia. 


Sudden with 
respiratory 
distress and 
cyanosis. 


Sudden with 
pneumonia. 


Sudden, per- 
haps due to 
pneumonia, 


Gradual fail- 
ure. 


Gradual gener- 
al failure. 


In a convulsive 
seizure. 


Defect in interventricu- 
lar septum in the mem- 
branous portion. 
Widely patent foramen 
ovale. 


of pulmonary 
Defect in in- 
septum. 


Stenosis 
valve. 
terventricular 


Transposition of great 
vessels. Fatent fora- 
men ovale. Defect in 
interventricular se p- 
tum. Stenosis of arch 
of aorta. 


Defect in interventricu- 
lar septum. Defect in 
interauricular septum. 
Fatent foramen ovale. 


Defect in 
lar septum. 
foramen ovale. 


interventricu- 
Patent 


Patent ductus arteriosus. 


Patent ductus arteriosus. 


Stenosis of pulmonary 
conus, bicuspid pul- 
monary valve. Partial 
atresia of pulmonary 
artery, patent foramen 
ovale. Defect in inter- 
ventricular septum. 
Hypoplasia of aorta. 


descend- 
Defect in 


sep- 


Coarctation of 
ing aorta. 
interventricular 
tum. 


Transposition of aorta 
and pulmonary artery. 
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TABLE VIII—ConvT’p 





NO. AGE TYPE OF DISTURBANCE DEATH LESION 

56 2 wk.  Convulsive seizures with Acute respira- Transposition of great 
respiratory  dis- tory and cir- vessels. Interventricu- 
tress. Constantly cy- culatory lar septal defect. 
anotic. failure. 








Convulsions and uncon- Gradual fail- Almost complete absence 
sciousness during final ure. of both septums with 
illness. Cyanosis after absence of tricuspid 
first year of life. valve. Pulmonic steno- 

sis. Slight aortic ste- 
nosis. 


wk. Periodic  econvulsive Pneumonia. Absence of truncus divi- 
movements. Cyanosis sion. Patent foramen 
at birth and on exer- ovale. Defect in inter- 
tion. ventricular septum. 





SIGNS AND SYMPTOMS 


Paroxysmal attacks of respiratory distress, hyperpnea or apnea, 
usually accompanied by cyanosis, tachyeardia, or bradycardia, and by 
spasticity or flaccidity of the limbs, occurred in four patients each of 
whom had lesions permitting an admixture of venous and arterial 
blood (Cases 10, 25, 59, 68). 


More frequently there occurred convulsive seizures, often epilepti- 


form in appearance, sometimes followed by drowsiness, and usually 
accompanied by cyanosis and hyperpnea. Nine patients (12 per cent 
of the total) presented symptoms of this sort, the necropsy in each 
instance revealing a lesion permitting venous shunting or an ad- 
mixture of venous and arterial blood. Defect in the interventricular 
septum or patency of the ductus arteriosus was present in the majority 
of these patients, emphasizing the fact that variations of pressure oc- 
cur often, producing a temporary flow through the opening from the 
right to the left heart. When in a child with congenital heart disease 
other causes such as pneumonia, epilepsy, meningitis, and severely 
toxie conditions ean be ruled out, the appearance of such seizures may 
justly be interpreted as an indication of a lesion permitting admixture 
of venous and arterial blood, especially if there be constant cyanosis, 
no matter how slight, or if the attack be accompanied by a deep 
cyanosis. 

That all patients with defects giving rise to venous shunts are not 
subject to such attacks may be due to some extent to adaptation to 
the oxygen deficiency with the effect of lessening anoxemia but prob- 
ably is more often due to the small volume of the shunt. Another 
possible cause of the convulsive seizures is the formation of thrombi 
in the cerebral capillary circulation, especially in the case of a high 
degree of polycythemia and marked increase in the viscosity of the 
blood. Edema in the meninges and brain did not appear at autopsy 
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to be a causative factor, and seldom was the general edema of circula- 
tory congestion present in patients subject to seizures. 

The attacks of apnea with accompanying bradycardia and cyanosis 
are less readily understandable since there seems to be simultaneous 
stimulation of the vagus and depression of the respiratory center. No 
acceptable explanation is evident though it seems possible for the 
cause to lie in changes in the intracranial circulation. 


OCCURRENCE AND SIGNIFICANCE OF PATENT DUCTUS ARTERIOSUS 


Twenty-seven patients (36 per cent) had patent ductus arteriosus. 
In four patients over two months old the lesion occurred alone. In 
the others there were additional developmental defects of the heart, 
and it cannot be stated with certainty that every case of patent 
ductus arteriosus recorded here represents a true congenital anomaly 
sinee it is well known that a small patent ductus is frequently found 
at autopsies of infants who live three weeks or less. The time of 
normal closure is variously estimated to be from immediately after 
birth to about six weeks later. In certain individuals in this series 
coming to autopsy in the earliest days of life the ductus arteriosus 
was found to be closed, however. It seems that there is no criterion 
by which one can determine whether patency of the ductus represents 
a pathologie congenital defect or whether it is a simple delay in 
closure. Consequently we have included in this series only those cases 
of uncomplicated patency of the ductus persisting at two months of 
age or after and in the case of combined lesions have mentioned the 
patent ductus only when it seemed to be abnormal. Temporary delay 
in closure may be offered as a reasonable explanation of the origin 
and disappearance of those cardiac murmurs so commonly heard dur- 
ing the first few days of life. Patency of the ductus arteriosus was 
found in nine of twelve patients (75 per cent) under thirteen days of 
age, in eight of sixteen (50 per cent) between the ages of thirteen 
days and four months, in eight of thirty-one (25 per cent) between 
the ages of four months and three years, and in two of sixteen others 
(12.5 per cent) over the age of three years. 

This very high incidence of patent ductus arteriosus in the anatomic 
examinations made in early life, the sharp decline of its appearance 
in patients over four months old, and its presence in the great major- 
ity of premature infants in this series render it highly probable that 
this lesion is a common one in very early life. It seems that the de- 
layed closure is likely to occur by the age of four months or not at 
all. One cannot avoid speculation as to the part that the patency of 
the ductus plays in the deaths of these infants. Although the elini- 
eal records indicate a noneardiae origin of death in the majority, 
there were five sudden deaths among these patients, and a sufficient 
number showed evidences of circulatory weakness to indicate that 
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even a temporary delay of closure constitutes a pathologie state of 
some importance from the viewpoint of function if not of anatomy. 


MANNER OF DEATH 

Pneumonia, occurring twelve times, was the most common cause of 
death. Gradual general failure occurred eleven times; more or less 
rapid circulatory failure, nine times; sudden death, nine times; and 
death came during a characteristic seizure or attack of apnea in three 
patients. Malnutrition and prematurity are prominent among the 
other features which played a part in the production of death, while 
general infection occurred in a few instances. At necropsy in the 
eases of sudden death, patency of the ductus arteriosus was once 
found as the single lesion and was present in combination in the 
hearts of three patients dying suddenly. In one instance nearly 
‘*pure’’ pulmonary stenosis was the only defect revealed, while in all 
the others two or more lesions were combined. It is noteworthy that 
two of the sudden deaths in adults occurred while the patients were 
using the bedpan—dramatie evidence of the scant margin of safety 
with which these hearts continue to function. This may be particu- 
larly true in the case of patency of the ductus arteriosus, for, even 
when uncomplicated by other defects, there is a normally existent 
flow from aorta to pulmonary artery through the ductus. When the 
pressure in the right heart becomes sufficiently elevated, as in pneu- 
monia, reversal of flow through the duetus may take place, resulting 
in the appearance of venous blood in the systemie arteries. Thus, pa- 


TABLE IX 


INSTANCES OF SUDDEN DEATH 








LESION 





Defect in interventricular septum. Malformation of tricuspid 
valve. 

Patent ductus arteriosus (5-6 mm.). General hypertrophy, thick 
right ventricle. 

Pulmonary stenosis, Thickening of tricuspid leaves. Hypertrophy 
of right heart. Fatty dégeneration of myocardium. 

Pulmonary stenosis. Defect in interventricular septum (8 mm.). 
Cardiae hypertrophy and dilatation, especially of right heart, 
including right auricle. 

Complete atresia of pulmonic orifice. Patent ductus arteriosus. 
Patent foramen ovale. Two defects in interauricular septum. 
Vegetation on tricuspid valve. 

mo. Patent ductus arteriosus. Defect in interventricular septum. 
Thickening of all valves. 

2 days Atresia of aortic orifice and ascending aorta. Aplasia of left 
ventricle. Patent ductus arteriosus and wide foramen ovale. 
Hypertrophy and dilatation of right ventricle. 

Patent foramen ovale (3 mm.). Hypoplasia of aorta. Cardiac 
hypertrophy especially of right ventricle (rheumatic mitral 
stenosis and insufficiency). 

Patent foramen ovale (1 cm.). Defect in interventricular septum 
(2.5 em.). Defect in interauricular septum. Hypertrophy of 
right heart. 
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tency of the ductus arteriosus not only renders its possessor especially 
susceptible to pulmonary infection but also may make it more difficult 
for him to recover. 

When this defect is complicated by other congenital lesions, right 
heart strain may be increased, or a permanent venous-arterial shunt 
may occur. All the factors which play a part in production of sudden 
changes of pressure within the heart and great vessels are not known; 
but it is obvious that, when such changes in pressure do occur, there 
is bound to be a certain number of weakened hearts unable to respond 
promptly and adequately, with more or less sudden death as the 


result. These hearts sometimes carry on until the occurrence of rup- 
ture of a dilated pulmonary artery or even of the worn-out muscle 
of the right ventricle. 


TELEROEN TGENOGRAMS 


The heart shadows of the patients of whose chests teleroentgeno- 
grams were made failed to show any constant feature of size or shape 
which can be considered as characteristic, or even as strongly sug- 
gestive, of congenital heart lesions in general. The distinct globular 
shape which has been said to be suggestive of congenital heart lesions 
was notably absent. In one instance there was a nearly globular heart 
shadow extending equally to right and left of the midline of the 
chest; the combination of congenital anomalies producing this was 
patent foramen ovale, defect in the interauricular septum, and anoma- 
lies of the large vessels, the only instance of this combination in the 
entire series. The striking feature of the roentgenograms was the 
distinet egg shape of the heart shadows. In the majority the shadow 
was like that of an egg lying in a transverse position in the chest. 
This cannot be considered as characteristic of congenital heart lesions, 
however, because if one examines critically teleroentgenograms of 
other children and infants it is evident that this egg-shaped shadow 
is not uncommon. 

Occasionally a striking variation in the heart shadow proved to be 
of diagnostic help, as, for example, in the case of marked filling of 
the first left are, which frequently signifies a dilated pulmonary conus 
and is often associated with patency of the ductus arteriosus. Idio- 
pathie hypertrophy, which notoriously escapes clinical detection until 
the patient is very ill, usually produces an enormous heart shadow 
almost completely filling the entire chest. 


MISCELLANEOUS DATA 
There were five mongolian idiots, all of them white. Four were 
females born of mothers who had been confined from five to ten times 
each, while the single male was the child of a primiparous mother and 
young father. There was a sixth ‘‘mongoloid.’’ Five of these had 
defects of the cardiac septums, but in only two was interventricular 
septal defect the sole lesion. 
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TABLE X 
MONGOLIAN IpIoTs 














CASE AGE SEX | OTHER DATA LESION 

2 13 mo. F 7th pregnancy, white Defect in interventricular septum 
(8 mm.). Great hypertrophy of 
right heart. 

3 4 mo. F 10th pregnancy, white Defect in interventricular septum 
in the membranous portion. 

34 4 mo. F 5th pregnancy, white Stenosis of isthmus of aorta. Pat- 
ent ductus arteriosus (wide). 
Patent foramen ovale (small). 
Hypertrophy of right ventricle. 

66 6 wk. M Ist pregnancy, white Defect in interventricular septum 
(2.5 em.). Patent foramen ovale 
(1 em.). Defect in interauricular 
septum. Hypertrophy of right 
heart. 

69 3 mo. F 10th pregnancy, white Defect in interauricular septum 
with continuity of auriculoventric- 
ular valves through the gap. 
Patent foramen ovale (4 by 7 
mm.). Anomalies of the great 
vessels. 

20 4 mo. M 5th pregnancy, mon- Patent foramen ovale. Patent duc- 
goloid, not diag- tus arteriosus (3-4 mm.). Mod- 
nosed as mongolian erate enlargement of right ven- 
idiot during life, tricle. 


white. 


Congenital syphilis was revealed at necropsy in only two instances 
(2.6 per cent). One of these patients had hypoplasia of the aorta 
and lived twenty-three years. Syphilis cannot be ruled out in several 
other instances. 

Polyeythemia, which is a characteristic of the cyanotic group of 
patients, occurred in but two of the twenty-six patients with lesions 
of the congenital cyanosis type and in one of the thirty-six with 
eyanose-tardive lesions. Three others had red counts between five 
and six million per cubie millimeter. Marked anemia occurred in one 
patient. There was but one instance of definite rheumatic valvular 
disease and one of superimposed Streptococcus viridans endocarditis, 
although there was one of ‘‘acute ulcerative endocarditis’’ and two in- 
stances of vegetations on the tricuspid and pulmonary valves, respec- 
tively. Our figures, however, contain so many very young patients 
that it is possible that older subjects would show a higher incidence 
of superimposed infection. Polyeythemia also does not appear until 
oxygen-unsaturation has reached a considerable height and has lasted 
for some time. 

Pulmonie stenosis and atresia occurred nine times (12 per cent), 
always in combination with other defects of the heart. In one patient 
the lesion was nearly ‘‘pure,’’ the additional defect consisting of ab- 
normal tricuspid leaves. In only one of these eight was the pulmonic 
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second sound described as absent or diminished, but in three of them 
it was recorded as accentuated. Clubbing of the digits oceurred in 
10.6 per cent of the eighty-two patients. Bicuspid aortic valve oc- 
curred three times, once as the sole anomaly of a markedly enlarged 
heart. There was one instance of bicuspid pulmonary valve. 

Mention must be made of the difficulty of obtaining reliable deter- 
minations of the heart signs in the young and irritable infant. A few 
of the discrepancies reeorded between the physical signs and the 
anatomie condition can be accounted for also by lack of expert exami- 
nation. 

Among the lesions revealed at autopsy but not included in this 
series because of insufficient or unobtainable clinical data are the fol- 
lowing interesting cases: 

a. Partial ectopia cordis with defect in the anterior thoracic wall 
and with subeutaneous position of the left ventricle. Defect in inter- 
ventricular.septum. (Age fourteen months.) 

b. Biloeular heart with single auriculoventricular valve. Aortic 
hypoplasia and slight stenosis. (Age three years.) 

ce. Transposition and dextroversion with atresia of left ventricle 
and mitral valve. Almost complete absence of auricular septum. 
Small defect in muscular portion of interventricular septum. Right 
ventricle in front, from which arose the aorta with atresia of. its 
orifice, and coarctation. Patent ductus arteriosus. Mitral and tri- 
cuspid valves on the right. (Age two days.) 


COMMENT 


The diagnosis of congenital heart disease should be approached 
from a physiologic viewpoint. Determination of the type of lesion 
classified according to physiologic possibilities and probabilities is the 
first step leading to an anatomic diagnosis and is the most important 
consideration in prognosis. Occasionally the physician may be fortu- 
nate enough during examination of the patient to strike upon a par- 
ticular episode which will throw considerable light upon the situation. 
This occurred in one of the patients in this series when examination 
during a convulsive attack accompanied by cyanosis revealed absence 
of a murmur previously present and changes in the heart sounds and 
pulse volume. Roentgenographic, electrocardiographic, and fluoro- 
scopic examination are of great importance in many instances. The 
ophthalmoscope may reveal cyanosis of the retina when this sign is 
not otherwise evident. Gas-analytiec methods of determining the ox- 
ygen saturation of the blood in the pulmonary artery, estimated from 
the venous alveolar air, may be of great value in determining whether 
abnormal communications exist between the right and left heart. 
Direct analysis of the oxygen content of the arterial and venous blood 
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may be utilized to determine the volume of an abnormal shunt. The 
general appearance of the patient frequently is suggestive of a par- 
ticular lesion, as for example, the slight build and marked pallor of 
the patient with hypoplasia of the aorta. 

Study of this series of patients indicates that clubbing of the digits 
does not result from the acyanotie type of lesion and is usually asso- 
ciated with the lesions producing constant cyanosis rather than with 
those of the terminal or transient cyanosis group. Apparently it is 
rare for the acyanotie type of lesion, which is usually left-sided, to 
be accompanied by enlargement of the spleen and liver. Cyanosis is 
a valuable sign in determination of the type of lesion and is an im- 
portant factor in the prognosis. 

There is no intention to imply by this analysis that the diagnosis of 
congenital heart disease is made easy by statistical methods. The 
analysis does indicate that by accumulating all the evidence possible 
to obtain the type classification of the lesions can be determined in 
the majority of eases and not infrequently a correct diagnosis of 
specific lesions can be made, especially those of the acyanotie and 
eyanose-tardive groups. 

Appended is an outline of diagnosis, the first section of which rep- 
resents the percentage association of various findings with the type of 
lesion, based largely upon the present series. Since this number con- 
sists mostly of infants and young children, it is probable that differ- 
ent figures hold in the ease of adults. The second section of the out- 
line deals with specific lesions and is based upon characteristic find- 
ings in this series and in the literature upon the subject. Following 
the outline are the abstracts of the cases. 


OUTLINE OF DIAGNOSIS OF CONGENITAL HEART DISEASE (BASED 
ON 75 CASES) 


EXPECTED PERCENTAGE ASSOCIATION OF FINDINGS WITH LESIONS 


I. Type of Lesion Average Acyanotic 
Cyanose-tardive 
Congenital cyanosis 
Findings Lesions 
. No cyanosis Cyanose-tardive 
Acyanotic 
Congenital cyanosis 
2. Transient cyanosis Cyanose-tardive 


Congenital cyanosis ~.........-_-~~- 27% 
Acyanotic 
3. Terminal cyanosis Cyanose-tardive 
Congenital cyanosis 
Acyanotic 
. Constant cyanosis Congenital cyanosis 
Cyanose-tardive 


5. Clubbing Congenital cyanosis 
Cyanose-tardive 
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6. 


10. 


11. 


II. Characteristics of Lesions 
A. 
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Enlargement of liver and 


spleen 


Paroxysmal seizures alone or 
in combination with 
a. Dyspnea 
b. Hyperpnea 
ce. Apnea 
d. Cyanosis 
e. Convulsions 
f. Spasticity 
g. Flaccidity 
h. Tachycardia 
i. Bradycardia 


. Normal electrocardiograms 


. Predominant dextrogram 


(right axis deviation in 
electrocardiogram ) 
Predominant 
axis deviation in 
cardiogram ) 


levogram (left 
electro- 


Teleroentgenogram 
a. Increased pulmonary 
are 
b. General enlargement 


c. Enlargement to left 


d. General enlargement es- 
pecially to left 


12. Oxygen saturation of pulmo- 


nary artery blood (normal 
68-70 per cent) 


Acyanotic 
1. Pericardial defect 
2. Dextrocardia 


3. Heart-block 


4. Idiopathic hypertrophy 





CONGENITAL 






HEART DISEASE 








Cyanose-tardive 


Congenital cyanosis ~.......-------. 38% 
DAFURMTER  cncncwcccenccnceccsewces 1% 
Cyanese-tardive ...............-.-- 62% 
Congenital cyanosis ~..-............ 38% 
CGRP CRIED | iecincwnnccneccanan 70% 
BEES... dct mneimanimeciniinenn 25% 
Congenital cyanosis ~........~~.--- 5% 
Congenital cyanosis ..............~. 75% 
CONGRIGING hints ccnncccnncnson 15% 
DIR | encccnnnctcceteccnsiena 10% 
DORE  cnteptaccccnndtmassncan 80% 
RIO GIED einntetinccnceunncmene 10% 
Congenital cyanosis ...............-. 10% 
ee 75% 
Congenital cyanesis .................. 24% 
DEI. cmiqeemnititnnmannanincieiimireog 1% 
Congenital cyanosis ................ 50% 
a ee 49% 
BEREGED. . wndiccicnccccnicnmosnnnants 1% 
DIE. cnccnccdsccccccccminsconss 60% 
CIID cieteiccccanianse 20% 
Congenital cyanosis ~---.--.--.----- 20% 
Combination of congenital and cy- 
SRERPGIIIIO  candncectincosione 90% 
BAGUMATE cnnnccccccccesconsenene= 10% 
Above normal Cyanose-tardive with ar- 
terial shunt 
Below normal Cyanose-tardive with ve- 


nous shunt (75%) or 
congenital cyanosis 
(25%) 


. Acyanotic 
Normal 7 


Mobile heart in an adult. 

Heart in right chest, typical electrocardio- 
gram. 

Slow heart rate, typical electrocardiogram, 
usually associated with defect in inter- 
ventricular septum. 

Great enlargement, soft or absent murmurs, 

terminal congestive failure. 
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. Subaortic stenosis 


Aortic stenosis 


. Mitral stenosis 


Mitral stenosis plus defect 
in auricular septum 


Hypoplasia of aorta 


. Coarctation of aorta 


. Anomalies of the aortic 
arch 
12. Anomalies of the semilunar 
cusps 
13. Anomalous bands or 
chordae 
14. Arteriovenous fistula 
B. Cyanose-tardive 
1. Patent ductus arteriosus 


Harsh systolic murmur and thrill in sec- 
ond and third right interspaces, levo- 
gram, left heart enlargement in tele- 
roentgenogram. Radial pulse unchanged. 

Same as subaortice stenosis with addition of 
delayed development, marked pallor, 
seanty hair and slight build. Plateau 
pulse. 

Same murmurs as in acquired mitral steno- 
sis, dextrogram, increase in pulmonary 
are and left auricle in teleroentgeno- 
gram, delayed development and pallor. 

As above, plus inconstant diastolic or pre- 
systolic murmur and thrill; left auricle 
not prominent in x-ray. 

Pallor, delayed development, levogram, in- 
crease in pulmonary are in teleroent- 
genogram, cardiac weakness, usually 
accompanied by other lesions, especially 
patent foramen ovale. 

Evidence of collateral circulation with dif- 
ference in force and volume in the up- 
per and lower parts of the body. Hy- 
pertension, greater in arms than in 
legs. X-ray evidence of scalloping of 
lower borders of ribs by intercostal 
arteries. Murmur of aortic insufficiency 
may be present with signs of hyper- 
trophy; if not present, the electro- 
eardiogram will be normal or show a 
slight levogram. Murmurs over the ar- 
teries. No murmur over precordium, 
or murmur, either loud or soft, along 
the left sternal border. Vascular signs 
of collateral circulation; superficial 
pulsations, and a postsystolic murmur 
between scapulae and along sternal 
borders due to dilated internal mam- 
mary arteries. 

Roentgenographic evidence. 


Autopsy. 
Bizarre murmurs. 
Pulsating tumor with bruit. 


Loud systolic murmur or continuous mur- 


mur at base of heart, or along left 
sternal border, systolic thrill or contin- 


uous thrill. Accentuation of pulmonic 
second sound, normal electrocardiogram 
with wide excursions or slight levogram, 
enlargement and increase in pulmonary 
are in the roentgenogram, 
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2. Defect of the aortic sep- 
tum 


3. Patent foramen ovale and 
interauricular septal de- 
fects 


4. Interventricular septal de- 
fects 


C. Congenital cyanosis 
1. Dextroposition of aorta 
with associated defect 
of the interventricular 
septum. 


2. Pulmonary stenosis and 
atresia. 

2. Pulmonary stenosis 

with closed inter- 

ventricular septum. 


. Pulmonary _ stenosis 
or hypoplasia with 
associated defect of 
the interventricular 
septum. 

Pulmonary atresia 
with associated de- 
fect of the inter- 
ventricular septum. 


Pulmonary atresia 
with closed inter- 
ventricular septum. 


Loud continuous murmur best heard in sec- 
ond and third left interspaces, sound- 
ing very close to the ear, accompanied 
by an intense thrill, often with visible 
vibrations. 

Frail patients with general characteristics 
of aortic hypoplasia and often with 
scoliosis. Absent murmur or murmur 
with different timing at different ex- 
aminations, best heard over sternum, 
along sternal border in third and fourth 
spaces or in left back. Murmur changes 
with change in position of patient. 
High P-waves in electrocardiogram 
with or without slight right prepon- 
derance (dextrogram). Filling of first 
and second ares in the teleroentgeno- 
gram. 

Loud precordial systolic murmur with or 
without thrill, murmur often heard al- 
so in left infraseapular region. Ac- 
centuation of aortic second sound; nor- 
mal electrocardiogram, normal tele- 
roentgenogram or with general enlarge- 
ment. 


Loud systolic murmur heard above the 
body of the heart; enlargement. to the 
right with full pulmonary are in reent- 
genogram; dextrogram predominant in 
the electrocardiogram. 


Harsh systolic thrill most intense along left 
sternal border in second and third in- 
terspaces or at apex, usually not heard 
in the vessels of the neck. Pulmonic 
second sound normal or accentuated ; 
dextrogram predominant in electro- 
sardiogram ; cyanosis and clubbing very 
common but late in appearance. 

Systolic murmur and thrill most intense in 
the pulmonic area. Normal or accentu- 
ated or absent pulmonic second sound, 
predominant dextrogram in the electro- 
eardiogram. Polycythemia is common. 

Systolic murmur at pulmonary area or no 
murmur; predominant dextrogram in 
electrocardiogram and marked right 
heart enlargement in the teleroentgeno- 
gram. 

Since there must be a patent foramen ovale 
or ductus arteriosus to maintain the 
pulmonary circulation, there is no char- 
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acteristic murmur. Constant cyanosis. 
Predominant levogram in the electro- 
cardiogram. Left heart hypertrophy 
in the teleroentgenogram. 
3. Congenital pulmonary and Very rare as isolated lesions. The former 
tricuspid insufficiency. produces a rough diastolic murmur in 
the second and third left interspaces; 
both produce enlargement of the right 
heart and pulmonary artery. 

Tricuspid stenosis. Very rare as isolated lesion, chiefly char- 
acterized by the marked enlargement 
of the right auricle and pulmonary ar- 
tery. 

5. Aortie atresia with or with- Extreme cyanosis, various murmurs, early 
out associated anomalies. death. 


3. Complete defects of the Moderate or slight cyanosis, precordial bulg- 
eardiac and arterial sep- ing, diffuse precordial murmurs; pa- 
tums. tient likely to live through puberty. 

. Transposition of the great Absent murmur, soft or loud murmur best 
vessels. heard at the base, accentuation of the 

pulmonie second sound, increase in car- 
diac dullness to the right. 


ABSTRACTS OF CASES OF CONGENITAL CARDIAC ANOMALIES 


Case 1.—Autopsy 370 (Dr. Osler). M. 59 yr. Cardiac enlargement, aortic 


second sound accentuated. Hemiplegia and gradual failure. Defect in interven- 
tricular septum (2 mm.). 


Case 2.—Autopsy 4372 (Dr. Holmes). F. 13 mo, Seventh pregnancy. Mongo- 
lian idiot. Harsh systolic murmur all over precordium, best heard over body of 
heart, rapid rate. Gradual general failure. Defect in interventricular septum 
(8 mm.). Great hypertrophy of right heart. 


Case 3.—Autopsy 5741 (Dr. Mills). F. 4 mo, Tenth pregnancy (seventh and 
eighth pregnancies resulted in miscarriages). Cyanosis at birth and when excited. 
Moderate enlargement of liver and spleen. Heart enlarged to left, loud systolic 
blowing murmur at apex. Mongolian idiot, underdeveloped, failed to gain weight. 
Gradual general failure. Defect in membranous portion of interventricular septum. 


Case 4.—Autopsy 13070 (Dr. Remsen). F. 13 mo. Fourth pregnancy. Liver 
slightly enlarged. Heart enlarged to left, loud, roaring systolic murmur heard over 
entire precordium and back, loudest at apex, precordial systolic thrill. General 
heart enlargement by x-ray. Pneumonia death. Defect in interventricular septum 
(1 em.), general cardiac enlargement (100 gm.). 


Case 5.—Autopsy 10948 (Dr. Baker). M. 20 yr. Third pregnancy. General 
heart enlargement, pulmonic second sound accentuated, loud systolic blowing murmur 
in aortic area, precordial systolic thrill best felt in third left interspace. Circula- 
tory congestion and dyspnea. Red count 6,300,000. Sudden death while using bed- 
pan. Defect in interventricular septum, malformation of tricuspid valve, superim- 
posed acute ulcerative endocarditis, partial atelectasis. 


Case 6.—Autopsy 8468 (Dr. Bumstead). F. 5.5 mo. Premature at 6 months. 
Periodic cyanosis. Loud, rough systolic blowing murmur best heard along left 
sternal border and aortic area; spasmodic, convulsive seizures, frequent, with apnea 
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Tetany. Defect in interventricular septum (2 mm.). 





and general cyanosis. 
Patent foramen ovale. 





Case 7.—Autopsy 5498 (Dr. Greenspon). F. 6 mo. Second pregnancy. Heart 
enlarged to right, rough systolic murmur over entire precordium and left axilla, 
best heard over middle of sternum, aortic second sound accentuated. X-ray showed 
egg-shaped shadow mostly to left of midline. Wassermann reaction positive. 
Gradual diminishing respiration with asphyxia. Defect in interventricular septum. 
Patent foramen ovale (2 em.). 












Case 8.—Autopsy 12697 (Dr. Ladd). M. 5 mo. Moderate cyanosis since third 
day of life, increased by crying. Faint, transient systolic murmur at base of heart. 
Right axis deviation in electrocardiogram. Enlarged pulmonic conus by x-ray. 
Died in acute cardiac failure. Defect in interventricular septum (1 em. x 1.7 em.). 
Patent foramen ovale, cardiac enlargement especially of right auricle. 








Case 9.—Autopsy 11266 (Dr. Wolf). F. 4 mo. Second pregnancy. Liver 2.5 
em. below costal margin, spleen 1 em. below costal margin. Marked heart enlarge- 
ment, soft, short systolic murmur at apex, tachycardia. Death by respiratory failure. 
Patent foramen ovale (2 em.). Defect in membranous portion of interventricular 
septum (5 mm.). General enlargement, especially of right auricle. 












Case 10.—Autopsy 11697 (Dr. Snyder). M.4 mo. Premature. Slight cyanosis, 
worse by crying. Faint systolic murmur at apex. Attacks of respiratory distress 
with rapid breathing. Death during attack of respiratory distress with cyanosis. 
Operation for imperforate anus. Defect in membranous portion of interventricular 
septum (6 mm.). Patent foramen ovale (1 cm.). Large right ventricle. Spina 
bifida. Complete absence of right lung. 













Case 11.—Autopsy 13115 (Dr. Biggart). M.10 mo, Cyanosis during last month 
of life. Markedly enlarged liver. Marked heart enlargement, loud systolic murmur, 
best heard in fourth left interspace. Rapid respirations. Death by cardiac failure. 
Defect in interventricular septum (1.5 x 1 em.). Patent foramen ovale, small. 
Continuity of tricuspid and mitral leaflets. Marked cardiac hypertrophy, especially 
of right auricle and right ventricle. 








Case 12.—Autopsy 12311 (Dr. Abercrombie). F. 4 mo. Fifth pregnancy. 
Syphilitic mother. Cyanosis last day of life. Enlarged liver. Found dead. Normal 
appearance until day before death when cyanosis and rapid respirations were noted. 
Defect in interventricular septum (11 mm.). Patent foramen ovale. Congenital 
insufficiency of tricuspid valve. Hypertrophy of right ventricle. Fused kidneys. 
Anomalous lobe of liver. 


Case 13.—Autopsy 12473 (Dr. Frimodt-Moller). F. 2 mo. Fourth pregnancy, 
premature at 7 months. Cyanosis whenever she cried during last ten days of life, 
and constantly during final 2 days. Faint heart sounds, no murmurs. Orthopnea. 
Moderately rapid cardiac failure. Patent foramen ovale (4 mm.). Great hyper- 
trophy of left ventricle. 















Case 14.—Autopsy 13032 (Dr. Henricksen). M. 33 mo. Fourth pregnancy. 
Accentuation of pulmonic second sound. Whooping cough which apparently caused 
death. Patent foramen ovale (1 cm.), dilatation of right ventricle. Malformation 






of genitals. 





Case 15.—Autopsy 9226 (Dr. Seidlin). M. 5.5 mo, Third pregnancy. Opera 
tive birth at 8 months. Cyanosis at birth. Cardiae enlargement, loud precordial 
systolic murmur, sharp, clear pulmonic second sound. Pallor. Cough. Convulsive 
seizures with cyanosis, Death quite sudden during pneumonia. Patent ductus 
Enlarged hydroureters. 







arteriosus (2 mm.). 
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Case 16.—Autopsy 7196 (Dr. MeCann). M. 2 mo. First pregnancy. Slight 
cyanosis, convulsive seizures began at age of 2 weeks. Marked enlargement of liver. 
Normal heart signs. Death from bronchopneumonia. Patent ductus arteriosus. 


Case 17.—Autopsy 12540 (Dr. Remsen). M. 9 mo. First pregnancy. Attacks 
of convulsions with cyanosis and apnea from third to seventh month, about 2 per 
week, To-and-fro murmur over pulmonic area transmitted to left back. Heart 
enlargement. Right axis deviation is electrocardiogram. Enlarged pulmonic conus 
by x-ray. Sudden death during pneumonia. Red count 5,080,000. Patent ductus 
arteriosus (5-6 mm.), general cardiac hypertrophy (85 gm.) with thick right ven- 
tricle. Hypospadias. 


CAsE 18.—Autopsy 7817 (Dr. Garber). F. 10.5 mo. Seventh pregnancy. Pre- 
mature at 7 months, weight 4 pounds. Loud continuous murmur over entire left 
chest, best heard at base. Systolic thrill over precordium, best at base. Heart 
enlarged to left by x-ray’ with slight bulge in first left are. Died with pneumonia. 
Patent ductus arteriosus with hypertrophy of right ventricle. 


Case 19.—Autopsy 10600 (Dr. Blackman). M. 5 days. Seventh pregnancy. 
Normal heart signs. Death from intracranial hemorrhage. Aneurysm of ductus 
arteriosus (12 x 11 x 10 mm.), Patent ductus arteriosus (4 mm.). Cardiac 
hypertrophy. 


Case 20.—Autopsy 13007 (Dr. Jewett). M. 4 mo. Fifth pregnancy. Mon- 
golian idiot. Liver enlarged. Heart enlarged. Harsh systolic murmur best in third 
and fourth left interspaces near sternum. A different systolic murmur, less in- 
tense, in the puimonie area. Globular heart shadow by x-ray. Death from 
pneumonia. Patent foramen ovale. Patent ductus arteriosus (3-4 mm.). 
Moderate enlargement of right ventricle. 


Case 21.—Autopsy 12172 (Dr. Roos). M. 4 yr. Heart enlarged to the right. 
To-and-fro machinery murmur in pulmonic area. Systolic thrill in pulmonic area. 
Death from pneumonia. No symptoms until final illness. Pulmonic stenosis. Patent 
foramen ovale (12 mm.). Large right auricle. 


Casp 22.—Autopsy 9098 (Dr. MeCordock). M. 20 mo, First pregnancy. Marked 
enlargement of liver. Heart enlarged. Loud systolic murmur best at apex and 
into left axilla, Rhythm became irregular. Edema of extremities, ascites, drowsi- 
ness, dyspnea, and orthopnea a few days before death, which came suddenly. Pul- 
monic stenosis. Thickening of tricuspid leaves. Hypertrophy of right heart. Fatty 
degeneration of myocardium. 


Case 23.—Autopsy 6086 (Dr. Bullard). F. 48 yr. Second pregnancy. 
Paroxysmal cyanosis associated with dyspnea. Moderate enlargement of liver. 
Red count 5,100,000. Precordial bulge, moderate heart enlargement, auricular 
fibrillation, systolic thrill and shock at apex, presystolic rumble at apex, soft systolic 
murmur at apex and base, pulmonic second sound accentuated. Thought to have rheu- 
matic heart disease. Death from cireulatory failure. Pulmonic stenosis and in- 
sufficiency (4 cusps markedly thickened). Patent foramen ovale (2.5 em.). Great 
eardiac hypertrophy and dilatation (740 gm.). 


Case 24.—Autopsy 1054 (Dr. Flexner). M. 17 yr. Slight cyanosis. Clubbing 
of fingers. Heart enlarged. Systolic thrill over entire precordium, Loud systolic 
murmur best in pulmonic area. Pulmonie second sound accentuated. Irregular 
pulsation on right side. Dyspnea, precordial pain. Sudden death after circulatory 
failure and marked cyanosis. Red count 2,900,000. Pulmonie stenosis. Defect 
in interventricular septum (size of tip of little finger). Pulmonary leaflets fused. 
General cardiac enlargement, chiefly on right side (490 gm.). Subacute vegetative 
endocarditis of pulmonary valve. 
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Case 25.—Autopsy 4065 (Dr. Reid). M. 6 days. Second pregnancy. Slight 
cyanosis, intensified at feedings. Harelip, cleft palate, clubfeet, deformed ears. 
Slight heart enlargement. Moderately loud, continuous murmur best heard in 
third and fourth left interspaces close to sternum, also in both sides of back, 
especially in left interscapular region, with systolic accentuation. Attacks of 
apnea with deep cyanosis, pulse rate falling to about 40, of 2 to 3 minutes’ duration. 
Death in such an attack. Stenosis of pulmonary valve. Defect in interventricular 
septum (8 mm.). Cardiac hypertrophy and dilatation, especially of right heart in- 
eluding right auricle. 


Case 26.—Autopsy 7623 (Dr. Howard). F.7 mo. Third pregnancy; first child 
died at birth. Moderate cyanosis, clubbing of fingers and toes noted at 2 months. 
Slight enlargement of liver. Heart enlargement, loud first heart sound, faint 
precordial systolic murmur and thrill. Sudden death. Complete atresia of pulmonic 
orifice. Patent ductus arteriosus. Patent foramen ovale. Two defects in inter- 
auricular septum. Vegetation on tricuspid valve. Meckel’s diverticulum. 


CasE 27.—Autopsy 11024 (Dr. Kindell). M. 2 yr. Third pregnancy. Slight 
cyanosis, increased by crying and during attacks of rigidity. Clubbing of fingers 
and toes. Slight enlargement of liver. Heart enlarged to left; loud rough systolic 
murmur loudest in second and third left interspaces; pulmonic second sound ac- 
centuated; faint first heart sound; murmur heard in neck; precordial thrill. 
Hemiplegia. Daily convulsive attacks of short duration accompanied by moderately 
deep cyanosis followed by drowsiness. X-ray showed enlarged heart with egg- 
shaped shadow and increase in aortic shadow on right. Dextrogram in electro- 
eardiogram. Red count 7,500,000. Autopsy revealed thrombosis of right middle 
cerebral artery; old infarct right hemisphere; infaret in left parietal; thrombosis 
of cerebral veins, superior longitudinal, left transverse and left cavernous sinus. 
Stenosis of pulmonary conus; bicuspid pulmonary valve. Partial atresia of pul- 
monary artery. Patent foramen ovale (11 mm.). Defect in interventricular septum 
(13 mm.). Hypoplasia of aorta. Hypertrophy of right ventricle. 


CASE 28.—Autopsy 10645 (Dr. Blackman). M. 15 mo. Blue at birth, cyano- 
sis reappeared at 4.5 mo. Heart enlarged to left, precordial systolic murmur trans- 
mitted to neck vessels. Slight stenosis of pulmonary conus. Large defect in inter- 
ventricular septum with aorta opening equally out of right and left ventricles. 
Patent ductus arteriosus. Small patent foramen ovale. Great hypertrophy of 
right ventricle (tetralogy of Fallot). 


Casp 29.—Autopsy 6075 (Dr. Bullard). F. 4.5 yr. Cyanosed at birth. Palpable 
spleen. Heart enlarged to left, loud systolic murmur and thrill in pulmonic area, 
diastolic murmur in pulmonic area, diminished pulmonic second sound. Fever, 
anemia, cough. Blood culture showed Streptococcus viridans 3 months before death, 
no apparent invasion of heart except possibly at pulmonic congenital lesion. 
Marked pulmonic stenosis. Defect in interventricular septum (1 em.). Enlargement 
of right ventricle. 


Case 30.—Autopsy 5733 (Dr. MacCallum). F. 19 yr. Heart enlarged to left. 
precordial thrill, pulmonic second sound accentuated, loud, rough systolic murmur, 
best heard at apex, transmitted to neck. Precordial pain. Thought to have 
rheumatic heart disease. Death from puerperal infection. Defect in interventricular 
septum (2 em.). Patent ductus arteriosus (16 mm.). Great hypertrophy of left 
ventricle and both auricles (790 gm.). Malformation of pancreas and mesentery. 


CASE 31.—Autopsy 8041 (Dr. Craig). M. 4 mo. Fourth pregnancy, one of 
twins, Occasional cyanosis. Heart slightly enlarged, loud systolic murmur best in 
third and fourth left interspaces close to sternum; diastolic murmur at pulmonic 
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area, Underdeveloped. Abdominal distention. Sudden death. Defect in inter- 
ventricular septum. Patent dvetus arteriosus. Thickening of all valves. Stricture 
of rectum. 


Case 32.—Autopsy 7125 (Dr. Kindell). M. 2 mo. Sixth pregnancy. Marked 
enlargement of liver, slight enlargement of spleen. Jaundice from birth. Soft 
systolic murmur over precordium, third heart sound at apex. Death from gradual 
general failure. Defect in interventricular septum (1.75 em.). Patent ductus ar- 
teriosus (1 em.). Patent foramen ovale (0.5 em.). Hypertrophy of right ventricle. 


Case 33.—Autopsy 12426 (Dr. Daveson). F. 19 days. Second pregnancy. 
Premature at 8 months. Liver enlarged. Blowing systolic murmur most intense 
at left border of sternum in fourth and fifth interspaces. Congenital syphilis. 
Death from cardiac failure. Small defect in interventricular septum. Patent 
foramen ovale. Patent ductus arteriosus (2 mm.). Congenital tricuspid in- 


sufficiency. Congenital syphilis. 


Case 34.—Autopsy 10657 (Dr. Heiver). F. 10 mo, Fifth pregnancy. Slight 
cyanosis. Heart enlarged, loud systolic murmur along left sternal border. Mongolian 
idiot. X-ray examination showed marked increase of first right are, slight increase 
in first left are, with moderate general enlargement, a pear-shaped, vertical heart 
shadow. Developed corneal ulcer at 4 months, Death followed eye operation, pre- 
sumably due to atropine poisoning. Stenosis of isthmus of aorta. Patent ductus 
arteriosus (wide). Patent foramen ovale. Hypertrophy of right ventricle. 


Case 35.—Autopsy 7573 (Dr. Duncan). M. 2 days. Cyanosis just before sud- 
den death. Heart signs normal, Atresia of aortic orifice and ascending aorta. 
Aplasia of left ventricle. Patent ductus arteriosus and widely patent foramen ovale. 


Hypertrophy and dilatation of right ventricle. 


Case 36.—Autopsy 9918 (Dr. Forbus). M. 3 days. Second pregnancy (first 
pregnancy a stillbirth). Marked cyanosis last day of life. Normal heart signs. 
Death from moderately rapid failure during final day of life. Stenosis of aorta and 
aortic valve. Defect in interventricular septum (3 mm.). Patent foramen ovale (1 
em.). Patent ductus arteriosus, wide. Cardiac hypertrophy with dilatation of right 


ventricle. 


Case 37.—Autopsy 3613 (Dr. MacCurdy). F. 2 wk. Seventh pregnancy. 
Cyanosis of face 2 days before death. Normal heart signs. Death from pneumonia; 
previously seemed well. Atresia of descending arch of aorta with patent ductus 
arteriosus. Patent foramen ovale. Walls of right and left ventricles equal in 
thickness. Only 2 lobes in right lung. 


Case 38.—Autopsy 7661 (Dr. Garber). M. 1 day. Third pregnancy. Cyanosis. 
Heart slightly enlarged, weak sounds. Respiratory distress. Stenosis of ascending 
arch of aorta. Patent ductus arteriosus. Patent foramen ovale (1 em.). Hyper- 
trophy of right ventricle. Absence of middle lobe of right lung. 


Case 39.—Autopsy 12387 (Dr. Roos). F. 5 days. Seventh pregnancy. Heart 
enlarged to left, moderately loud systolic murmur best in third left interspace. 
Death from cardiac failure. Slight stenosis of isthmus of aorta. Patent foramen 
ovale (wide). Patent ductus arteriosus (12 mm.). Slight hypertrophy, most marked 
in right ventricle. 

Case 40.—Autopsy 8027 (Dr. Garber). M. 23 yr. Apical systolic murmur, basal 
diastolic murmur, sharp second sound at base. Hypoplasia of aorta. Malformation 
of aortic valve. Cardiac hypertrophy. Streptococcus viridans endocarditis of aortic 
and mitral valves. Congenital syphilis. 
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Case 41.—Autopsy 8797 (Dr. McCordock). M. 47 yr. Moderate cyanosis. 
Slight clubbing of digits. Slight enlargement of liver and spleen. Red count 
5,792,000. No cardiac symptoms until 10 years before death. Heart enlarged, ex- 
trasystoles; rough, high pitched, systolic murmur best at apex; loud diastolic 
rumble at apex; loud second sound at apex; pulmonic second sound accentuated. 
Blood pressure, 142/110. X-ray examination showed general enlargement with marked 
increase of first left arc. Sudden death, with intense cyanosis, while using bedpan. 
Hypoplasia of aorta, especially of isthmus. Patent foramen ovale (3 em.). Rheu- 
matic mitral stenosis and insufficiency. Cardiac hypertrophy, especially of right 
ventricle (620 gm.). 


Case 42.—Autopsy 10570 (Dr. Kindell). M. 11 mo, Second pregnancy. Faint 
apical, systolic murmur. Underdeveloped. Spasms of coughing with cyanosis after 
2 months of age. Vomiting for several months. Normal heart shadow by x-ray 
picture. Death from malnutrition. Malformation of aortic valve with aortic in- 
sufficiency and cardiac hypertrophy. Congenital adhesions between duodenum, 


colon, and gallbladder. 


Case 43.—Autopsy 8971 (Dr. Fulton). M. 1 yr. First pregnancy. Transient 
cyanosis. Loud, precordial, systolic murmur; very loud first heart sound. Poorly 
nourished. After 8 months of age had frequent convulsive seizures accompanied 
by cyanosis and respiratory distress. X-ray picture showed general enlargement with 
filling of first left are giving egg-shaped shadow, great vessels not distinct. Death 
from gradual general failure. Coarctation of descending aorta (1 mm.). Defect in 
interventricular septum (5 mm.). Cardiae hypertrophy, especially of right ven- 
triele (150 gm.). 


Case 44.—Autopsy 10460 (Dr. Walman). F. 1 wk. Second pregnancy. Prema- 
ture at 8.5 months, weight 3 pounds. Slight cyanosis. Heart enlarged to left; loud, 
harsh, precordial, systolic murmur most intense at apex, well heard in left back; faint 
precordial systolic thrill; rapid rate. Death from general failure. Coarctation of 
aorta. Bicuspid aortic valve. Patent ductus arteriosus. Cardiac hypertrophy. 


Case 45.—Autopsy 10380 (Dr. Kindell). M. 3 wk. Fifth pregnancy. Prema- 
ture at 7 months, weight 3.25 pounds (first and fourth pregnancies were miscar- 
riages, third was premature at 7 months). Slight enlargement of liver and spleen. 
Normal heart signs. Death from prematurity and pneumonia. Coarctation of 


aorta. Patent ductus arteriosus. Patent foramen ovale. 


Case 46.—Autopsy 11209 (Dr. Blackman). M. 3 mo. Third pregnancy. Heart 
enlarged, loud systolic murmur in third left interspace. Malnutrition. Death from 
gradual failure after 6 weeks of age. Coarctation of aorta just beyond origin of 
subclavian artery. Small patent foramen ovale. Widely patent ductus arteriosus. 
Hypertrophy of both ventricles. 


Case 47.—Autopsy 11270 (Dr. Blackman), F. 5 days. Second pregnancy. Con- 
stant cyanosis. Liver enlarged, spleen palpable. Normal heart signs. Jaundice 
with continuous vomiting. Death from gradual circulatory failure. Marked coarcta- 
tion of aorta. Small patent foramen ovale. Widely patent ductus arteriosus. De- 
fect in interventricular septum in membranous portion with mitral and tricuspid 
valves joined through the opening. Great hypertrophy, especially of right ventricle, 
which also was markedly dilated. 


Case 48.—Autopsy 5043 (Dr. Clark). F. 16 mo. First pregnancy, one of twins. 
Terminal cyanosis, slight enlargement of liver. Heart enlarged, poor sounds, rapid 
rate. No symptoms until final illness when orthopnea occurred. Death from com- 
paratively rapid failure. Idiopathic hypertrophy (100 gm., twice usual size). 
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Case 49.—Autopsy 8637 (Dr. Oppenheimer). M. 14 mo. Third pregnancy. Slight 
enlargement of liver. Heart signs normal at 4 months, slight enlargement at 13 
months, great enlargement with distant sounds at 13.5 months. Dyspnea, orthopnea. 
Death from circulatory failure. Idiopathic hypertrophy (100 gm.). Defect in left 
ureter, Hydroureters. Hypospadias. Atrophic thymus. Seaphocephaly. 


Case 50.—Autopsy 5909 (Dr. Bullard). F. 6 mo. Second pregnancy. Slight 
enlargement of liver and spleen. Heart enlarged, slight accentuation of pulmonic 
second sound. X-ray plate showed heart shadow almost entirely filling left chest. 
Death from pneumonia. Cardiae hypertrophy, probably idiopathic. 


Case 51.—Autopsy 5672 (Dr. Bullard). M. 2.5 yr. Seventh pregnancy. Slight 
enlargement of liver and spleen. Heart enlarged to left, first sound muffled at apex, 
pulmonic second sound accentuated. Cardiorespiratory symptoms. Edema of legs, 
face and eyelids, ascites. X-ray showed marked enlargement of heart. Normal 
health until 2 years of age. Cardiac hypertrophy and dilatation, probably idiopathic. 


Case 52.—Autopsy 5548 (Dr. Guy). F. 10 mo, Seventh pregnancy. Cyanosis 
during final illness, Slight enlargement of liver. Heart enlarged, weak sounds. 
Cardiorespiratory symptoms. X-ray plate showed marked enlargement, especially 
to the left. Cardiac hypertrophy, probably idiopathic. Hypoplasia of thymus, slight 
lymphoid hypoplasia. 


Case 53.—Autopsy 9720 (Dr. Forbus). M. 1 yr. First pregnancy. Heart en- 
larged, gallop rhythm. X-ray plate showed marked enlargement of heart almost 
wholly to the left. Death from pneumonia, previously well. Cardiac hypertrophy, 
probably idiopathic, possible coarctation of aorta. 


Case 54.—Autopsy 5378 (Dr. Von Glahn). M. 7 wk. First pregnancy. Syphi- 
litie father. Cyanosis from birth. Moderate enlargement of liver and spleen. Deep 
anteroposterior diameter of chest. Heart markedly enlarged; rough systolic and dia- 
stolie murmurs at base; loud systolic murmur at left interscapular region; pulmonic 
second sound accentuated. Convulsive seizures with respiratory distress and deep 
cyanosis, of half hour’s duration, followed by sleep. Death in convulsive seizure. 
Transposition of aorta and pulmonary artery. 


Case 55.—Autopsy 10644 (Dr. Blackman). F. 7.5 mo. Second pregnancy. Ma- 
ternal grandmother and aunt delivered of ‘‘blue babies.’’ Cyanosis from birth, in- 
creased by feeding and crying. Slight clubbing of digits. Slight enlargement of 
liver. Red count 6,360,000. Heart enlarged, systolic shock at base and apex, first 
sound at apex accentuated; pulmonic second sound accentuated. Moderately loud 
systolic murmur over precordium, in axilla and interseapular space and in neck vessels. 
Fine systolic thrill in episternal notch. X-ray plate showed general enlargement 
like an egg transversely placed and hanging by a stem. Death with pulmonary 
edema. Transposition of aorta and pulmonary artery. Patent foramen ovale (7 x 5 
mm.). Cardiae hypertrophy, chiefly of right ventricle. 


Case 56.—Autopsy 5500 (Dr. Guy). M. 2 wk. Eighth pregnancy. Constant 
cyanosis. Soft systolic murmur in pulmonic area, weak sounds, rate 30-40. Convul- 
sive seizures with respiratory distress. Death from acute respiratory and circulatory 
failure. Transposition of great vessels. Defect in interventricular septum. Thick- 
ening of pulmonary arteries, pulmonary atelectasis. 


Case 57.—Autopsy 10723 (Dr. Forbus). F. 18 mo, Slight cyanosis. Heart en- 
larged, precordial systolic murmur. Underdevelopment. Death from gradual failure. 
Transposition of great vessels. Huge defect in interauricular septum. Huge defect 
in interventricular septum. Cardiac hypertrophy (175 gm.). 
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Case 58.—Autopsy 13028 (Dr. Jewett). M. 7 wk. Third pregnancy. More or 
less constant cyanosis especially marked during last days of life. Slight enlargement 
of liver. Heart enlarged. Blowing systolic murmur along left sternal border, trans- 
mitted to neck and back. Transposition of aorta and pulmonary artery. Patent fora- 
men ovale (7 mm.). Patent ductus arteriosus (2 mm.). Defect in muscular por- 
tion of interventricular septum. Marked cardiac hypertrophy, especially of right 
auricle and right ventricle. 


Case 59.—Autopsy 12629 (Dr. Warring). M. 3 mo. Cyanosis with attacks of 
respiratory distress. Enlarged liver. Heart enlarged, loud systolic murmur most in- 
tense at apex. Death from pneumonia. Transposition of aorta and pulmonary artery. 
Patent foramen ovale (7 x 2 mm.). Defect in muscular portion of interventricular 
septum. Stenosis of arch of aorta. Cardiac hypertrophy and dilatation. 


Case 60.—Autopsy 2178 (Dr. Bunting). M.7 yr. Third pregnancy. Cyanosis 
of nail beds. Slight clubbing of digits. Marked enlargement of liver. Moderate 
enlargement of spleen. Heart slightly enlarged; loud systolic murmur over entire 
chest, front and back, and in neck, best at pulmonic area; pulmonic second sound 
accentuated. Death from pulmonary tuberculosis. Trilocular heart with absence 
of interauricular septum (foramen about 20 x 13 mm.). Right auricle very large. 
Right ventricle thickened and dilated. Left side of heart small (heart weight 


140 gm.). 


CasE 61.—Autopsy 2800 (Dr. Whipple). M. 3 days. Cyanosis last day of life. 
Normal heart signs. Death in generalized convulsion. Bilocular heart with persistent 
truncus arteriosus. Single auricle, single ventricle. One orifice to aorta. No branches 
to lungs. Single A-V valve with three leaflets. Congenital abnormalities of testes. 


Case 62.—Autopsy 6120 (Dr. Mills). F. 3 yr. Cyanosis last two years of life. 
Clubbing of digits last year of life. Harsh systolic murmur best heard at base of 
heart. Convulsions and unconsciousness during final illness. Death by gradual fail- 
ure. Almost complete absence of interauricular and interventricular septums with 
absence of tricuspid valve. Pulmonie stenosis. Slight aortic stenosis. No enlarge- 
ment. (Microscopic sections of brain showed cerebral thrombosis of about one year’s 
duration. ) 


CAsE 63.—Autopsy 7260 (Dr. Gardiner). M. 5 wk. First pregnancy. Cyanosis 
at birth and on exertion. Moderate enlargement of liver and spleen. Soft systolic 
murmur at apex of heart. Periodic convulsive movements. Drowsiness. Death from 
pneumonia. Persistent truncus arteriosus. Patent foramen ovale (small). Defect 
in interventricular septum (5 mm.). Hypertrophy of right ventricle. 


CasE 64.—Autopsy 151 (Dr. Osler). M. 60 yr. Marked accentuation of aortic 
second sound. No cardiac symptoms. Probably died of pulmonary tuberculosis. 
Bicuspid aortic valve with slight calcification. Great dilatation of aorta just above 
valve. Hypertrophy of both ventricles, especially the right. 


CASE 65.—Autopsy 1648 (Dr. Wilson). M. 38 yr. Heart enlarged, diastolic 
murmur in aortic area; aortic second sound markedly accentuated. Cireulatory con- 
gestion. Death from chronic interstitial nephritis. Bicuspid aortic valve, the right 
and posterior cusps being congenitally fused into one. Cardiac hypertrophy and 
dilatation (540 gm.). 


CASE 66.—Autopsy 7518 (Dr. Gardiner). M. 6 wk. First pregnancy. Marked 
elubbing of digits. Mongolian idiot. Underdeveloped with full, deep chest. Heart 
enlarged to right, loud rumbling systolic murmur over entire precordium; soft 
diastolic murmur in second left interspace; pulmonic second sound accentuated. 
Periodic flaccidity, cyanosis and drowsiness. Sudden death with orthopnea and 
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eyanosis. Patent foramen ovale (1 em.). Defect in interventricular septum (2.5 
em.). Defect in interauricular septum. Hypertrophy of right heart, Liver tissuc 
in the adrenals. 


CASE 67.—Autopsy 7128 (Dr. MacCallum). F. 29 yr. Third pregnancy. Heart 
slightly enlarged, systolic murmur at apex, in left axilla and along left sternal bor- 
der. Edema during last few months with blood pressure 240/160. Death from 
eclamptic toxemia after delivery of a 7 months’ stillborn (fetus showed no mal- 
formation of heart or great vessels). Persistent left superior vena cava into 
which coronary sinus opens. Patent ductus arteriosus. Great dilatation of right 
auricle (heart weight 300 gm.). 


CASE 68.—Autopsy 10208 (Dr. Blackman). M. 28 days. Fifth pregnancy 
(third and fourth pregnancies miscarriages). General cyanosis since birth with oc- 
casional periods of normal color. Heart enlarged especially to right; systolie mur- 
mur at apex. Deep chest, irregular respirations. X-ray showed heart enlargement 
with filling of first left are. Death from gradual general failure. Transposition of 
aortic arch and pulmonary artery. Patent ductus arteriosus (7 mm.). Patent fora- 
men ovale (4 mm.). Cardiac hypertrophy. 


Case 6°.—Autopsy 7491 (Dr. Smith). F. 3 mo. Tenth pregnancy (6th and 7th 
pregnancies resulted in miscarriages). Soft precordial systolic murmur, best at 
apex. Mongolian idiot. Poor nutrition. X-ray showed general heart enlargement 
with filling of first right and left ares (nearly globular shadow). Death from 
malnutrition and dehydration. Patent foramen ovale (4 x 7 mm.). Defect in in- 
terauricular septum. Anomalies of large vessels. Continuity of auriculoventricular 


valves. 


Case 70.—Autopsy 8763 (Dr. MacCallum). F. 6.5 yr. Second pregnancy. Nor- 
mal heart signs until last illness when signs of pericarditis appeared. Death from 
acute pericarditis and endocarditis. Complete situs inversus. Cardiac hypertrophy 
and dilatation. Acute rheumatic pericarditis and endocarditis. 


CASE 71.—Autopsy 10580 (Dr. Blackman). M. 1 hour. First pregnancy. Pre- 
mature at 8 months. Slight cyanosis. Normal heart signs. Shallow respirations. 
Malformation of tricuspid valve with shortened valve and chordae, with redundant 
masses of valve substance producing nodules at margin. Short pulmonary artery 
with questionable obstruction. Patent ductus arteriosus (6 mm.). Patent foramen 
ovale (1 em.). Hypertrophy of right ventricle. Hypospadias. 

Case 72.—Autopsy 11434 (Dr. Kindell). F. 4 days. Bradycardia, about 50 per 
minute. Rapid respiration. Two defects in interventricular septum (each about 
8 mm.). Fusion of pulmonary artery, ductus arteriosus and descending aorta to 
produce effect of single continuous vessel. Greatly dilated heart with enlargement 
of both ventricles. 


CASE 73.—Autopsy 11141 (Dr. Wolf). M. 4 days. Probably premature. Cya- 
nosis, Jaundice. Rapid respirations. Large single ventricle with almost total ab- 
sence of septum. Stenosis of proximal part of aorta. Widely patent ductus ar- 
teriosus. 


Case 74.—Autopsy 1926 (Dr. MacCallum). M. 52 yr. Heart enlarged, aortic 
second sound accentuated. Aneurysmal dilatation of interventricular septum. 


Case 75.—Autopsy 10262 (Dr. Squier). M. 6.5 yr. First pregnancy. Terminal 
eyanosis. Red count 5,800,000. Reduplication of first sound at apex. Death in dia- 
betic coma. Deep sacculation of interventricular septum. 





LEECH: CONGENITAL HEART DISEASE 


CASES OF DELAYED CLOSURE 


CasE 76.—Autopsy 9631 (Dr. Everett). F. 2 wk. Fifth pregnancy. Loud, sys- 
tolic, rough murmur best at base; faint precordial systolic thrill. Heart rate from 
36 to 140 with cyanosis during slow rate. Death from gradual failure. Patent 


ductus arteriosus (wide). 


Case 77.—Autopsy 9552 (Dr. Goode). M. 4 wk. Third pregnancy. Maternal 
syphilis. Slight enlargement of liver and spleen. Normal heart signs. Death from 
pneumonia. Patent ductus arteriosus. 


Case 78.—Autopsy 5140 (Dr. Bullard). M. 12 days. Sixth pregnancy. Attacks 
of respiratory distress with cyanosis. Normal heart signs. Death from pneumonia. 
Patent ductus arteriosus. 


CasE 79.—Autopsy 10521 (Dr. Blackman). F.1 mo. Third pregnancy. Slight 
semiconvulsive seizures. Death from pneumonia. Patent ductus arteriosus (4 mm.). 


CasE 80.—Autopsy 7266 (Dr. Smith). M. 3 wk. Sixth pregnancy (fourth child 
a ‘‘blue baby’’ who died at 9 months; fifth pregnancy resulted in miscarriage at 3 
months). Slight enlargement of liver. Normal heart signs. Sudden death. Patent 
ductus arteriosus, patent foramen ovale (smali), hypertrophy of right ventricle. 
Numerous anomalies of fingers, feet, jaw, and tongue. 


CASE 81.—Autopsy 9713 (Dr. Everett). F.3 wk. Third pregnancy. Premature 
at six months. Moderate enlargement of liver and spleen. Normal heart signs. 
Did well until death in rather acute respiratory distress. Patent ductus arteriosus, 
patent foramen ovale. 


CASE 82.—Autopsy 10336 (Dr. Kindell). M. Five days. Heart slightly en 


larged, loud systolic murmur at apex and in fourth and fifth left interspaces near 
the sternum. Edema of head and face which also were cyanosed. Moderately rapid 
death with acute respiratory distress. Cavernous angioma of right arm with artery 
and vein acting as arteriovenous fistula which caused a large amount of blood to be 
shunted to the venous circulation thereby increasing the pressure in the vena cava, 
and increasing the work of the heart. Patent ductus arteriosus (5 mm.). Patent 
foramen ovale. Cardiac hypertrophy with large right ventricle. 


The author is indebted for the helpful advice of Dr. Edwards A. Park, of the 
Johns Hopkins Hospital, through whose courtesy the material was made available, 
and to Dr. Maude E. Abbott, of McGill University, whose invaluable criticism and 
guidance have made possible this presentation. 
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TUBERCULOSIS IN CHILDREN 


Lee Forrest Hiuu, M.D. 
Des Mornes, Iowa 


HIS year, as in past years, much of interest and of practical value 

to the practitioner, both general and pediatric, has appeared in the 
literature on tuberculosis in children. Continued attempts are being 
made by many authors further to clarify the modus operandi of the dis- 
ease as it affects children and to seek out still more effective ways and 
means of reducing the morbidity and mortality. The material for this 
year’s review is concerned with such major points as the following: the 
development of the new tuberculin, P.P.D.; the Lymanhurst classifica- 
tion for tuberculosis, which finds a place for all types of tuberculous cases 
throughout the entire evolutionary process; primary infections, with par- 
ticular reference to their pathogenesis and their relation to reinfection 
types; extrapulmonary forms of tuberculosis, particularly tuberculous 
meningitis ; surveys; and B.C.G. 

Whitney,' statistician of the National Tuberculosis Association, draws 
attention to the enormity of the tuberculosis problem as a whole. Of all 
communicable diseases in this country today, she states that tuberculosis 
takes the greatest toll. It has a mortality ten times greater than diph- 
theria, and nearly a hundred times greater than infantile paralysis. It 
yearly kills approximately 74,000 persons in the United States, and she 
estimates there are a half million ill with the disease, besides over a 
million contacts, largely children. There are at present 87,000 beds for 
tuberculosis patients in this country, which provide for isolation of ap- 
proximately 174,000 sick persons assuming the average length of institu- 
tional residence to be six months. This leaves 400,000 persons at large as 
spreaders of tubercle bacilli. 

A fact, perhaps not generally appreciated, is that the highest mortality 
rates for tuberculosis during the whole span of life are at ages seventy- 
five to seventy-nine years for women, and 65 to 69 for men. Whitney 
states it is her conviction that ‘‘more pay-dirt in the discovery of new 
eases would be uncovered by a systematic tuberculin testing and x-raying 
of all persons over sixty.’’ Taking all ages together men have a higher 
mortality rate than women. In the latter the rate (110 per 100,000 in 
1931) reaches its peak in the age group twenty to twenty-nine years, 
when it drops quickly to a low trough until old age. In men the rate 
rises more slowly from childhood, has no peak in young manhood, but 
maintains a steady increase from about the age of fifteen years on 
through the middle years to old age. In infants under one year the 
tuberculosis mortality rate is approximately 45 per 100,000. The lowest 
rate is seen in children of both sexes from five to nine years of age. The 
general mortality rate for the entire population was 63 per 100,000 in 
1932, a decline from 200 per 100,000 in thirty years. 

Such statistics as the above are of value at this particular period in 
the battle against tuberculosis in that they indicate where the strongholds 
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of the disease exist and where the attack may be most effectively concen- 
trated. 
PURIFIED PROTEIN DERIVATIVE (P.P.D. ) 


The December, 1934, issue of the American Review of Tuberculosis 
contains a supplement given over to a description of the development of 
purified protein derivative (P.P.D.), a proposed new standard tuber- 
eulin for uniformity in diagnosis and epidemiology. It is the feeling of 
the reviewer that general interest in this new product will be sufficiently 
widespread to justify a rather detailed account of its method of produc- 
tion and standardization. The research work in the preparation of this 
new product has been carried on under the direction of the Committee of 
Medical Research of the National Tuberculosis Association, of which 
William Charles White is chairman. The chief chemical studies were 
made by Dr. F. B. Seibert, in the University of Chicago, the Otho S. A. 
Sprague Memorial Institute, and the Henry Phipps Institute of the Uni- 
versity of Pennsylvania. The clinical tests were made for the most part 
by Dr. Aronson, Dr. Seibert, and Dr. Long of the Henry Phipps Insti- 
tute. The manufacturing houses of Sharp and Dohme, and of Parke, 
Davis and Company have cooperated with the Committee on Medical Re- 
search in the production of the purified protein derivative. 

White? in his introduction calls attention to the deficiencies of old 
tubereulin when it comes to the securing of uniform comparable tests. 
Variations in the potency of different lots of O.T. make such comparisons 
unreliable at the present time. Long* points out that different strains of 
tubercle bacilli grown on the same culture media yield tuberculins of 
different strengths of active principle. Tests carried out at the Henry 
Phipps Institute with different lots of O. T. have clearly shown these 
variations. Also variations in culture media contribute to its lack of 
uniformity, and the difficulties of dilution have long been an arithmetical 
puzzle to many physicians. While O. T. has in the past served a very 
useful purpose, yet, at the present time, with tuberculin testing of in- 
creasing extent and importance, the separation of the active principle 
in pure form, freed from all extraneous matter, would provide a testing 
agent definitely superior to the present O. T. 

Preliminary steps to the isolation of the active principle of old tu- 
bereulin grew out of studies begun by Long some twelve years ago on 
the nutrition of the tubercle bacillus. In these studies synthetic non- 
protein media were used as the only media suitable for study of the 
nutrition and metabolism of the bacillus. It was soon discovered that 
protein appeared in the medium as the result of bacterial growth and 
that this protein when isolated was possessed of high tuberculin activity. 
Since 1926 Seibert has been constantly engaged in studying the various 
protein derivatives which it was found possible to isolate and of which 
several have been described. She* has pointed out that the essential dif- 
ference between them is one of molecular weight. MA-100, precipitated 
with ammonium sulphate, has a molecular weight of 26,000; T.P.T. pre- 
cipitated with trichloracetic acid has a molecular weight of 8,000; 
whereas P.P.D. precipitated with trichloracetie acid from heated tuber- 
eulin has a molecular weight of 2,000 to 3,000. Whether the latter repre- 
sents the final active principle of tuberculin remains for further study to 
show. The protein derivatives of high molecular weight have the dis- 
advantage of sensitizing the subject, so that subsequent intracutaneous 
injections result in false reactions, while the protein (P.P.D.) of smallest 
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molecular weight does not sensitize but is as highly potent and specific 
in the tubereulin skin test as the proteins of larger molecular weight. 

The isolation of P.P.D., as described by Seibert, consists of several 
steps which may briefly be recounted here. Three strains of human type 
tubercle bacillus which have been used for years by Dr. Dorset in the 
Bureau of Animal Industry are grown for several weeks upon the syn- 
thetic medium also used by the Bureau of Animal Industry in the pro- 
duction of synthetic medium tubereulin. This medium is a chemical sub- 
stance of the following composition : 


1-Asparagine 14.00 gm. 
Dipotassium phosphate C.P. 1.80 gm. 
Sodium citrate C.P. 0.90 gm. 
Magnesium sulphate U.S.P. 1.50 gm. 
Ferric citrate U.S.P. VIII 0.30 gm. 
Dextrose of the grade known as cerelose 10.00 gm. 
Glycerol C.P. 100.00 gm. 
Water to make 1,000.00 e.e. 
The reaction should be pH 7. 


The cultures are then killed by heating in the Arnold sterilizer for 
three hours. Filtration, concentration, and ultrafiltration are carried 
out until the solution consists mainly of protein and protein derivatives 
and a considerable amount of polysaccharide. The addition of trichlor- 
acetic acid separates the polysaccharide from the protein by precipita- 
tion of the latter. The precipitate is then washed and partially dried, 


and the trichloracetic acid extracted with ether. A light tan colored 
powder results. This is the purified protein derivative. 

For use, the powder may be made into a stable solution by suspending 
in water and adding tenth normal sodium hydroxide to give a clear solu- 
tion, after which neutralization is brought about by the addition of tenth 
normal hydrochloric acid. In this form, with proper dilutions, the solu- 
tion may be used for tuberculin testing. 

Reichel and Clark,® representing the manufacturing houses previously 
referred to, describe the method of commercial manufacture of the puri- 
fied protein derivative of tuberculin and its incorporation into sterile 
tablets. The process is essentially the same as that previously described 
by Clark, Emmett, and Bird’ for the preparation of T.P.T. in tablet 
form. The purified protein derivative in powder form is treated with 
sodium hydroxide and hydrochloric acid as noted above, and then mixed 
with beta lactose in such proportions that a one-quarter grain of the 
final mixture will contain ten times the required dose. First and second 
strength tablets are prepared, the former containing 0.0002 mg. and the 
latter 0.05 mg., of the purified protein derivative per one-quarter grain 
of lactose. Single tablets are placed in sterile 1 ¢.c. vials fitted with thin 
rubber caps, permitting the introduction of 1 ¢.c. of sterile diluent, which 
ean be removed aseptically with a tuberculin syringe from an accompany- 
ing bottle of diluent equipped with a similiar rubber cap. Thus a small 
vial containing ten doses of first or second strength is provided, depend- 
ing upon which type of tablet has been dissolved. For large-seale test- 
ing, vials and diluent are provided containing ten tablets or one hundred 
doses. 

Long, Aronson, and Seibert* conducted tuberculin surveys with 
purified protein derivative to determine the optimum dosage. Previous 
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experience had indicated that samples of good O. T. are approximately 
equal in strength to 1 per cent solutions of the protein. Accordingly, in 
the initial tests, P.P.D. and reliable O. T. were compared in doses re- 
spectively of 0.0001 mg. of the protein derivative and 0.01 mg. of O. T. 
for the first injection, and 0.01 mg. of the protein derivative and 1.0 mg. 
of O. T. for the second. In these tests the initial dosage of 0.0001 mg. 
of P.P.D. gave unnecessarily strong reactions, and 0.00005 mg. also gave 
reactions stronger than the corresponding first dose of 0.01 mg. of O. T. 
A first dose of 0.00002 mg. of the purified protein derivative was found 
most satisfactory in that it detected a high percentage of total positive 
reactors, with a minimum of severe reactions. A second and final dose of 
0.005 mg. of P.P.D. was found to detect all the remaining positive reac- 
tors to doses of 0.01 mg. and 1.0 mg. of the highiy potent old tubereulin 
used. The authors also carried out repeated comparisons of ‘‘tableted’’ 
and ‘‘untableted’’ purified protein derivative and found a high degree 
of uniformity. The dosage of P.P.D. recommended for general use is 
therefore 0.00002 mg. for the first dose and 0.005 mg. for the second dose. 

Aronson® contributes a discussion on the technie of performing tuber- 
culin tests using P.P.D. and upon reading and grading the reactions. He 
states that severe reactions, if they occur, are always the result of the 
first dose, even though the second dose is 250 times stronger than the 
first dose. With a first dose strength of 0.00002 mg. serious reactions are 
less likely to take place than in other procedures frequently followed in 
tubereulin testing. 

The system of grading recommended by him is slightly modified from 
that previously published in Diagnostic Aids.° A reaction showing some 
redness and definite edema more than 5 mm., and not exceeding 10 mm. 
in diameter, is recorded as a one-plus (+) reaction. A two-plus reaction 
(++) is an area of redness and edema measuring from 10 to 20 mm. in 
diameter. A three-plus reaction (+++) is characterized by marked red- 
ness and edema exceeding 20 mm. in diameter. A four-plus reaction 
(++++) eonsists of marked redness, edema, and an area of necrosis. A 
reaction with slight redness and a trace of edema, measuring 5 mm. or 
less in diameter, is marked doubtful. If there is no edema at the site of 
injection, even if a slight redness is present, the test is recorded as nega- 
tive. 

Long*® sums up the need for a standard tuberculin at a time when tuber- 
eulin testing promises to be of paramount importance in further con- 
quest of the disease. In purified protein derivative he finds the essentials 
of a standard tuberculin—specificity, high potency, and constanecy—are 
met. The universal use of P.P.D. as a standard tuberculin would make 
it possible to secure reliable comparable data in the field of tuberculous 
infection wherever it exists. 


TUBERCULIN STUDIES 


Stewart™ conducted an investigation to determine the relative merits 
of old tubereulin and the tubereuloproteins (human tubercle bacillus 
protein precipitated by ammonium sulphate and trichloracetic acid pre- 
cipitate). Within the range of dosage used no essential difference was 
found between any of these three materials in detecting the infected 
allergic children in the group. But when comparative studies were made 
on adults about 10 per cent more were found to react to the tuberculo- 
proteins than to the old tuberculin. Stewart interprets this as indicative 
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of the existence of a significant fundamental dissimilarity between the 
cutaneous sensitivity to tubereuloprotein present in children and that 
in adults. He suggests that this allergie difference between the two age 
groups, which presumably develops as time elapses following a tuber- 
eulous infection, may be due to a gradual loss of sensitiveness to the 
smaller protein molecule of old tuberculin and to a longer continuance 
of allergy to larger aggregate tuberculoprotein molecules such as are 
present in human tubercle bacillus protein. This theory, however, needs 
further proof. 

Fenger, Mariette, Hutchinson, and Ouellete’? report further experi- 
ences with MA-100 proteins. In dilutions of 0.0005 mg. MA-100 human 
protein is stable for at least one year. The addition of a mercurial pre- 
servative gave rise to false reactions. An interesting fact brought out 
by the authors is that MA-100 proteins whether from bovine, human, 
avian, timothy, or lepra acid-fast bacilli were capable of eliciting an 
allergie response. This indicates that the MA-100 proteins cannot be 
type-specific and that there must be a protein substance common to all 
acid-fast bacilli which is just as effective in eliciting an allergic response, 
if the proper dose is used, as is the protein obtained from the human 
tubercle bacillus, or, that what we call the tuberculin reaction represents 
an allergic response to sensitization by any acid-fast bacillus, including 
the timothy grass bacillus. The authors conclude that if type-specificity 
is to be attained, it ean only be through further purification of the tuber- 
culoprotein. 

LYMANHURST CLASSIFICATION 


From fourteen years of experience in the study of tuberculous chil- 
dren at Lymanhurst School in Minneapolis, Stewart, Harrington, and 
Myers" suggest a classification which they have found comprehensive and 
practical, applicable to all forms of tuberculosis in children diagnosed 
during life. They regard tuberculosis as ‘‘essentially a biphasie disease 
in that two generally fairly distinct but intimately related types of the 
disease occur in man, namely, primary tuberculosis (the first infection 
type) and tuberculosis of super- or reinfection (the second infection 
type). Primary infection is defined as a term applying to single or 
multiple implantations of living virulent tubercle bacilli on tissues before 
they become sensitive to tuberculoprotein. Super- or reinfection is de- 
fined as a term applying to single or multiple implantations of living 
virulent tubercle bacilli on tissues that are sensitive to tubereuloprotein. 
Such infections may be derived from exogenous and endogenous sources, 
and the development of sensitiveness to tuberculin establishes the divid- 
ing line which separates primary from secondary or superinfection. ’’ 

The classification, slightly modified by Stewart'* in a more recent 
article, is as follows: 

I. First infection type of tuberculosis (primary tuberculosis) 

A. Nondemonstrable by x-ray 

B. Demonstrable by x-ray 
1. Primary intrathoracic tuberculosis (childhood type aceord- 

ing to Diagnostic Standards) 
2. Primary intraabdominal tuberculosis 
3. Primary tuberculosis of cervical region 
4. Primary tuberculosis of other parts of the body 
II. Super- or reinfection type of tuberculosis (secondary tuberculosis) 
A. Super- or reinfection type of pulmonary tuberculosis 
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Minimal, 
Moderately advanced, 
{Far advanced 


1. Phthisis (the adult type according 
to Diagnostic Standards) 


2. Tuberculosis pneumonia 
3. Miliary tuberculosis 
B. Tuberculosis of other viscera 
C. Bone and joint tuberculosis 
D. Tuberculosis of serous membranes 
E. Tuberculosis of skin 
F. Miscellaneous reinfection types of tuberculosis. 


It is apparent that such a classification is considerably more compre- 
hensive than is one based solely on the x-ray findings of intrathoracic 
tubereulous lesions. It provides a place for the 75 per cent of positive 
reactors who do not have a rventgenologically demonstrable focus of 
infection, but who contribute to the group from which later serious re- 
infection forms of the disease are recruited and therefore deserve the 
same follow-up supervision as do the positively reacting children with 
demonstrable foci of primary infection. Included also are those children 
whose primary focus may exist elsewhere than in the chest, but which 
are excluded under the definition of ‘“‘childhood type of tuberculosis.’’ 
The latter term is felt to be less appropriate to describe the first infection 
with the tubercle bacillus than is the term ‘‘ primary infection’’ for the 
reasons stated above, and, further, because the use of the term ‘‘ primary 
infection’’ avoids the suggestion that children alone are susceptible to 
first infections, when the truth is that it is the allergie or nonallergic 
state of the tissues rather than the age period of the individual, which 
distinguishes the first from the reinfection types. With continued de- 
crease in numbers of persons spreading tubercle bacilli, it may be ex- 
pected that more children will enter adult life with negative tubereulin 
tests, and that therefore primary infections may more commonly be en- 
countered among adults than at present. 

The subgrouping of all the secondary clinically manifest forms under 
the general heading of reinfection type of tuberculosis should serve a 
very useful purpose in that it clarifies a hitherto little understood, or at 
least little discussed, phase of relationship of these forms of the disease 
to primary infections. Stewart'* advances the following reasons as justi- 
fication for this part of the classification: (1) the clinical characteristics 
of all secondary forms of tuberculosis have features in common which are 
different from those typical of primary varieties of tuberculosis; (2) the 
reinfection forms of the disease are responsible for most of the disability 
and appreciable illness as well as for practically all of the deaths due to 
tuberculosis and usually require special therapy; (3) they often display 
a tendency to cause progressive tissue necrosis to a marked degree; 
(4) and lastly these conditions are the direct product not of first infee- 
tions but of endogenous or exogenous reinfections deposited in allergic 
tissues. 

By way of emphasizing and summarizing the important points in the 
Lymanhurst classification the following contrasting of first infection and 
reinfection types of tuberculosis prepared by Stewart" is given. 
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A. First infection type B. Reinfection type 


1. A benign rarely fatal condition 1. A serious and often fatal condi- 
produced by a first infection de- tion produced by a reinfection de- 
posited in tissue with normal im- posited in tissues with abnormal 


immunologic properties induced by 


munologie properties. 
an antecedent infection. 


2. Lesions usually resolve to leave . Lesions resolve less consistently. 
trivial fibrosed or calcified sears. May become fibrotic but usually 
do not calcify. 


3. Tendency of lesions to cause tis- . Tendency of lesions to cause pro- 
sue necrosis is very limited as well gressive tissue necrosis is quite 
as nonprogressive. marked. 


. Lymph nodes are grossly involved . Lymph nodes are not grossly in- 
as a rule. volved as a rule. 


. Symptoms usually are absent, triv- . Symptoms are often conspicuous 
ial or overlooked. If present, they and tend frequently to increase in 
usually are transitory. severity. 


3. Therapy is seldom required. . Therapy is often required. 
. Therapy does not modify the . Therapy often does modify the 


course of primary tuberculosis to course of reinfection tuberculosis 
an appreciable degree. to a very appreciable degree. 


. Illness, disability, and death rates . Illness, disability and death rates 
are relatively low. are relatively high. 


. Primary tuberculosis is a_rela- . Reinfection tuberculosis (espe- 
tively unimportant public health cially of the lungs) is a relatively 
problem. important health problem. 


. Institutions are of very limited . Institutions are of great value in 
value in the treatment of primary the treatments of secondary tuber- 
tuberculosis. culosis. 

. The clinical subvarieties recog- . The clinical subvarieties recog- 
nized are: nized are: 

Primary intrathoracic, Reinfection tuberculosis of the 
Primary intraabdominal, lungs; of various other viscera; 
Primary cervical and of serous membranes; of bones and 
Primary tuberculosis of other re- joints, et cetera. 

gions of the body. 


PRIMARY INFECTIONS 


Until recently little opportunity has been afforded the average clinician 
to observe and study primary pulmonary tuberculous infections in the 
acute inflammatory stage. It is timely, therefore, that several excellent 
diseussions of primary infections from the point of view of diagnosis, 
pathogenesis, and relation to reinfection types of tuberculosis have ap- 
peared in the literature of the past year. 

Wallgren*® has observed 100 children with manifest fresh primary 
tuberculosis at his hospital. In the ineubation period of the primary 
infeetion, which is the time from implantation of tubercle bacilli in lung 
tissue to the time of appearance of allergy (a period of from three to 
seven weeks), diagnosis is possible in only one way—recovery of tubercle 
bacilli from the gastric contents. Wallgren cites such an instance in 
the ease of a seven-month-old infant infected by her mother. Tubercle 
bacilli were demonstrated in the gastric lavage a week before the tuber- 
eulin test became positive and at a time when the roentgenogram was 


normal. 
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The appearance of allergy marks the end of the ineubation period. 
Simultaneously a rather sudden and violent inflammatory reaction takes 
place about the focus or foci of tuberculosis in the lung and the associated 
lymph nodes. The pulmonary lesion may be extensive, in the center of 
which lies a usually small caseous focus. The lymphatic glands of the 
hilus become distended, hyperemic, and extremely edematous, often with 
periglandular edema and tuberculous foci of varying size. The tuber- 
eulin test is now positive, and according to Wallgren, may be elicited 
with relatively small doses since sensitivity at this time is higher than 
at any subsequent time. The percutaneous test using Hamburger’s tuber- 
eulin ointment is becoming increasingly popular in Europe for the de- 
tection of allergy in this phase of the disease. 

Another important symptom often appearing at this time, but fre- 
quently overlooked because its significance is not realized, is fever, such 
as may occur with any acute infection. In the 100 cases previously 
referred to the fever lasted not more than a week in 22 cases, from one 
to two weeks in 32 cases, from two to three weeks in 22 cases, and more 
than three weeks in 20 cases. In the other four cases the course was 
afebrile throughout. It is at this time also that erythema nodosum of 
tubereulous etiology most frequently manifests itself. In 75 eases of 
erythema nodosum examined by Wallgren and his associates the tuber- 
eulin test was negative before the appearance of the erythema and posi- 
tive afterward. In a number of cases in which the date of tuberculous 
infection was known, it was possible to establish by evidence that the 
interval between that date and the beginning of erythema was exactly 
coincident with the period of incubation of tuberculosis. He has rarely 
seen it oceur when this stage of tuberculosis has passed. 

Primary tuberculosis may begin, therefore, with a positive tubereulin 
test as the only manifestation, or with fever, or with erythema nodosum. 
Temporarily the fever may be accompanied by lassitude, headache, ete. 
Physical findings are usually meager, or absent altogether. If glandular 
swelling becomes great enough to compress a bronchus, an expiratory 
stridor may be present, or a bitonal cough may develop. The x-ray alone 
is the chief means of examination which serves to localize the disease 
process. 

The course of primary pulmonary tuberculosis is usually benign. 
Wallgren states that three years must be reckoned on as the time re- 
quired for calcification of the primary complex. The younger the child, 
the slower the healing. Not all infiltrations follow the usual slow regres- 
sion. Some become rapidly progressive with caseation and cavity forma- 
tion, but even in these progress may stop at any moment and the course 
then go on to healing. 

The blood sedimentation rate is regarded by Wailgren as a valuable 
prognostic indicator and as a guide to treatment. Children should stay 
in bed from four to six weeks after the fever has disappeared and should 
be allowed entire freedom only when both fever and sedimentation rate 
maintain normal levels. Pneumothorax therapy, even in cases with 
large perifocal infiltrations is, he believes, not indicated. 

Not always does the primary complex resolve to a calcified foeus al- 
though this is the usual outcome of most manifest lesions. Fibrotie scars 
may be demonstrable or the lung field may be roentgenologically nega- 
tive. Of 130 children at Lymanhurst diagnosed as having infiltrations 
of the first infection type, Stewart’® states that following resolution, 61 
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eases showed Ghon tubercles, 59 cases had ealcified hilus glands, 3 cases 
showed only fibrotic sears, and in 10 patients the lungs were negative. 
An interesting question which may now be raised is whether or not such 
ealeifications may be interpreted as an indication that complete healing 
of the tuberculous process has taken place and that no further hazard to 
the child’s health need be feared from such foci. It was generally be- 
lieved until recently that such a question could be answered decidedly 
in the affirmative. Present evidence, however, tends to show that tubercle 
bacilli remain alive in the center of these caleareous deposits for many 
years and perhaps throughout the life of the individual. Tuberculin 
sensitivity is thus maintained, so that fresh implantations of bacilli result 
in the destructive type of lesion. Further, as Wallgren*® has shown, the 
ultimate fate of the calcified primary focus tends to be resorption of the 
lime and disappearance of the lesion. In the resorptive process it may 
be possible that the encased bacilli regain their freedom, permitting 
thereby, an endogenous reinfection. Complete healing would imply that 
the tubercle bacilli in these calcified foci had all become killed, which 
would result in a loss of tuberculin sensitivity and would permit the 
child again to experience a primary infection. This, apparently, is a 
very rare occurrence, if it occurs at all. Myers and Harrington" express 
the opinion that first infections carry a double health liability for the 
child—first, because tubercle bacilli remain alive in the center of tuber- 
culous foei indefinitely, and second, because the tissues become and re- 
main allergic. 

In the above description of primary infections, discussion has been 
limited for the most part to manifest primary pulmonary tuberculosis, 
for the purpose of bringing out the point that the condition is a clinical 
entity readily diagnosed, providing one has it in mind. It should be 
remembered, however, that the majority of primary infections occur 
without the development of symptoms and are not demonstrable by 
x-ray. The recognition of such infections rests solely upon the tuber- 
culin test. 

Characteristic of all primary infections is their tendency to resolve to 
calcified foci or fibrotic strands whether they occur in infancy or later. 
Their benignity is attested by data from Lymanhurst where a mortality 
rate of less than 0.5 per cent has been observed. 

Once allergy has developed in response to a primary infection, the tis- 
sues react differently to new implantations of tubercle bacilli. This is 
true whether the reinfection comes shortly after the acquisition of 
allergy, or whether it postdates it by many years. Concerning this point 
Rich" says: ‘‘The damage done by allergy in this disease is very serious, 
indeed. A great part of the tissue destruction in tuberculosis is due to 
hypersensitivity to the protein of the tubercle bacillus. . . . Allergy con- 
verts the comparatively harmless protein of the tubercle bacillus into a 
virulent poison.’’ According to Stewart,’® a postallergic extension or 
appearance of new tuberculous pathology beyond the limits occupied by 
the original primary set of lesions marks the onset of a reinfection type 
of the disease. Reinfection varieties of tuberculosis are prone to cause 
extensive tissue destruction and are responsible for the majority of 
tuberculosis deaths. Myers and Harrington’ divide the reinfection 
forms into two groups: acute and chronic. Examples of the acute rein- 
fection forms are miliary tuberculosis and meningitis. Chronie forms 
are disease of bones, joints, and lungs, of which phthisis is the most 
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serious and produces most of the deaths. Further they point out that 
phthisis is rarely seen in children under ten. At Lymanhurst for each 
2,016 examinations made, the reinfection type of pulmonary tuberculosis 
was observed only once under ten years of age. It increases in frequency 
from this age up to its peak at twenty-five years of age. Serial x-raying 
of children who react positively to tuberculin, need not begin, therefore, 
until the child is ten years of age, particularly in cases in which economy 
is a factor. From this age on, however, it should be done periodically, 
for experience has shown that the roentgenogram may reveal the begin- 
ning of the disease years before the appearance of clinical symptoms, 

A point regarding reinfection types of tuberculosis worthy of emphasis 
is that the tuberculin test, if positive, does not necessarily indicate the 
presence of one of these forms of the disease, such as phthisis for in- 
stance, for, as has been stated previously, the tuberculin test becomes 
positive when the primary infection takes place and usually continues 
so throughout the life of the individual. A positive tuberculin test, then, 
does not distinguish a primary from a reinfection type of tuberculosis. 
It merely indicates that a tuberculous focus exists somewhere in the 
body. The x-ray is essential if phthisis is to be diagnosed in its pre- 
symptomatic stage. 

Just what proportion of reinfection forms of tuberculosis is due to 
bacilli derived from primary foci (endogenous) and what proportion is 
due to outside sources (exogenous) is not known. Stewart’® states that 
‘*a certain per cent of the cases of phthisis are the result of new infec- 
tions acquired from outside the body. The remaining examples of 
phthisis, together with various other reinfection forms of tuberculosis, 
such as tuberculosis of serous membranes, of parenchymatous organs, of 
bones and joints, et cetera, however, arise from endogenous sources. 
Metastatie disseminations of bacilli from older preexisting foci of dis- 
ease are directly responsible, therefore, for a considerable if not a major 
share of the serious and often fatal reinfection forms of tuberculosis 
which occur in man.’’ 

There remains for discussion now the relation of primary infections to 
secondary or reinfection types of tuberculosis. Does a primary infection 
protect the individual against the danger of developing secondary tuber- 
culous disease, or is it an essential antecedent to the appearance in the 
human body of such serious forms of tuberculosis as meningitis, miliary 
tuberculosis, bone and joint tuberculosis, and phthisis? This is an im- 
portant question to decide. At present opinion is divided. Many hold 
the viewpoint that a successfully withstood primary infection imparts 
an immunity which enables the individual’s tissues to cope with mild or 
moderate exposures but which fails when the exposure is too heavy or 
too frequently repeated. 

The workers at Lymanhurst, however, do not share this view. They 
base their convictions on experiences gained since 1921 in the examina- 
tion for tuberculosis of some 12,000 children. ‘‘ According to our experi- 
ences at Lymanhurst,’’ says Stewart,”° ‘‘there is no form of tuberculosis 
to which man is susceptible that is prevented by the first invasion of the 
tissues by tubercle bacilli. In fact, our experience forces us to believe 
that the primary infection is the first step along the path which leads 
too often to the development of all the serious reinfection varieties of 
tuberculosis that menace the human race.’’ He points out that miliary 
tuberculosis and tuberculous meningitis develop frequently as compliea- 
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tions of recently acquired primary tuberculosis and that death re- 
sulting from these conditions is a heavy price to pay for any alleged 
immunity that may accrue to those who survive the initial danger. An- 
other undesired effect of primary tuberculous infections is the tendency 
of the original infecting dose of organisms and their progeny to be dis- 
seminated promptly like particulate matter throughout the body. This 
dissemination of bacilli results in the production of multiple lesions sub- 
sidiary to the primary foeus, from which virulent bacilli may eseape at 
some later date, and give rise to various reinfection forms of tuberculosis 
of endogenous origin. 

He*® further shows, from an analysis of the records of more than 
11,000 children studied at Lymanhurst from 1922 to 1934, that more new 
eases of phthisis have developed in the children known to have had pri- 
mary tuberculosis than have developed in the children who gave negative 
tuberculin tests when first seen. There were fifty-two cases of phthisis 
in the former group and only seven in the latter. Twenty-eight addi- 
tional children had coexisting calcified primary and reinfection pulmo- 
nary lesions when first examined by x-ray. There have been a total of 
115 consumptive patients seen at Lymanhurst between January, 1922, 
and July, 1934. Thus nearly 70 per cent of all the cases of phthisis seen 
have occurred in children with primary infections received previous to 
the time at which the reinfection lesions appeared. ‘‘These observa- 
tions,’’ Stewart*® says, ‘‘seem to conflict with the idea that initial tuber- 
culous infections create an immunity which prevents consumption, and 
tend to make one skeptical of the value of the protective réle this 
abnormal state is assumed to play relative to preventing other clinical 
forms of tubereulosis.’’ He feels that a fundamental principle governing 
the pathogenesis of pulmonary tuberculosis in man is that during child- 
hood susceptibility to the benign primary type of pulmonary tuberculosis 
is limited to uninfected children, whereas, susceptibility to phthisis is 
limited to infeeted tuberculin-sensitive children. In support of this view 
he points out the rarity with which phthisis is discovered in large groups 
of thoroughly examined infants and young children who have suffered 
initial tuberculous infections and have developed tuberculin sensitivity. 
Of 930 traced children who entered Lymanhurst with negative tuber- 
eulin tests, eighty-two subsequently developed primary tuberculosis, 
whereas only seven developed phthisis. This infrequent occurrence of 
phthisis in young children and its occurrence with increasing frequency 
after the age of ten, together with its almost exclusive appearance in 
children known to have had a preexisting primary infection, have led 
Stewart to the conclusion that phthisis results, not from massiveness of 
the infecting dose of tubercle bacilli, but from fundamental immunologic 
tissue changes brought about by the primary infection. ‘‘ Apparently,’’ 
he states, ‘‘the immunologic changes produced by primary tuberculous 
infections constitute the introductory or preliminary stage of the patho- 
genesis of all the serious reinfection forms of tuberculosis which develop 
in the human body; thus the risks or liabilities which are created when 
tuberculin sensitivity is acquired stand out conspicuously, whereas the 
beneficial assets of the abnormal immune state elude positive identifica- 
tion.’’ 

Outlines I and Ii prepared by Stewart'® summarize clearly his con- 
ception of the chronologic order of the developmental stages through 
which tuberculosis passes in the human being. 





CRITICAL REVIEW 


I 
PRIMARY TUBERCULOSIS 


First Infection With Tubercle Bacilli 
Stages 
1. Symptomless preallergic | Phagocytosis and focalization of bacilli by neutro- 
period. (Three to 8 philes at multiple points. 
weeks’ duration) | Phagocytosis of neutrophiles and bacilli by mono- 
cytes. 
Conversion of monocytes into epithelioid cells (the 
tubercle). 


Fever, Tuberculin Sensitivity, Caseation 
2. Early allergic period. | Lesions may now be visible on films. 
(Two to 24 months’ | Stationary acute stage. 
duration) | Slow resolution occurs leading to 


Fibrosis or Calcification 
3. Later allergic period. | Virulent bacilli persist in lesions for years. 
(Duration many years) | Ossification and revascularization of primary lesions. 





4. Healing. | Death of bacilli and disappearance of allergy mark 
complete cure of primary tuberculosis. This may 
not occur during the span of human life. 


II 
REINFECTION FORMS OF TUBERCULOSIS 


Primary Tuberculosis 
| : | 
Early Allergic Period Later Allergic Period 
(Lesions relatively fresh) (Lesions fibrosed or calcified) 
| | 


Escape of bacilli from primary lesions causes following reinfection 
forms of tuberculosis of endogenous origin 


1. Bone and joint tuberculosis- 


2. Tuberculosis of serous membrane———— 
(Peritonitis, pleuritis, meningitis, etc.) |—Course of reinfection 
types of tuberculosis 
3. Tuberculosis of extrathoracic viseera——-————_| 
(Spleen, kidney, adrenal, etc.) 


4. Pulmonary tuberculosis 
(Phthisis, miliary tuberculosis, ete.) — 


Phthisis may May come More often the disease 
also result under spreads to new areas 
from exogen- control and frequently termi- 
ous reinfec- nates in death. 
tions. 


EXTRAPULMONARY TUBERCULOSIS 


That erythema nodosum is intimately related in its time of appear- 
ance to primary pulmonary tuberculosis in the fresh stage has already 
been pointed out in the discussion on primary infections. 

It now appears, according to Wallgren,”* that tuberculous meningitis 
is also intimately related to fresh primary pulmonary tuberculosis. He 
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reports 166 autopsies performed on cases of tuberculous meningitis, in 
82.6 per cent of which a fresh primary tuberculosis was found. In 
thirty-nine additional cases x-ray evidence of fresh primary tuberculosis 
was found in 87.2 per cent. Oroez and Wallgren now have a group of 
sixty cases of tuberculous meningitis in which the time of infection or 
of the first manifestations of the primary tuberculosis was known. Two- 
thirds of all the cases of meningitis made their appearance between the 
first and second month after the onset of allergy, with a maximum of 
frequency at the sixth week. Only three cases were seen after the sixth 
month. 

The majority of the cases occurred in the spring months with a second- 
ary peak in August, corresponding to a similar rise in the curve of 
primary tuberculosis, albeit the latter occurs some two months previously. 
Susceptibility is restricted largely to the first three years of life, espe- 
cially the first and second, after which the infrequency of tuberculous 
meningitis complicating even extensive cases of pulmonary tuberculosis 
is well known. 

Wallgren feels that early diagnosis of the primary tuberculosis and the 
prompt institution of the usual therapeutic measures for tuberculosis, 
such as are carried out in sanatoriums, may prevent tuberculous men- 
ingitis from developing. In Gothenburg, where it has been possible to 
carry out these measures, a decided reduction in the mortality rate for 
this condition has been observed in the six-year period from 1928 to 
1933, over the preceding six-year period from 1922 to 1927, when pro- 
phylactie efforts were not in effect. 


SURVEYS 


Very few reports of large-scale tuberculin testing surveys appeared in 
the literature of the past year. Some information, however, is available 
which permits comparison of recent surveys with results secured in 
former years. This sort of information is of particular value in that 
it provides a fairly reliable barometer of the effectiveness of present-day 
publie health measures. 

In 1921 at Lymanhurst, according to Myers and Harrington,’ the 
first 1,000 children tested gave 41.6 per cent positive reactors. In 1933 
only 23.6 per cent of the children tested reacted, and in a group of 1,091 
persons varying in age from 1 to 19 years tested by Stewart" in the same 
year, also at Lymanhurst, the low figure of 13.5 per cent positive reactors 
was secured. These authors feel that there is a parallelism between the 
declining death rates from tuberculosis and the decline in tuberculous 
infection, and also that the probable cause of the decrease in positive 
reactions is due in large part to the continued enforcement of pasteuriza- 
tion ordinances, extension of the area of testing of cattle, more emphasis 
placed on the isolation of open cases of tuberculosis in homes and institu- 
tions, collapse therapy, more education of the public, and the epidemio- 
logie work of the health department, which has so frequently led to the 
detection of unsuspected cases of tuberculosis, in many of which treat- 
ment could be given successfully before the disease had broken down, so 
that the patients did not become disseminators of bacilli. 

Drolet** studied the incidence of tuberculous infection among children 
of New York City for the three-year period 1930 to 1932. The records 
of 14,699 intracutaneously tuberculin-tested children in three hospitals, 
seven special clinics, and eight tuberculosis clinies, formed the basis for 
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the survey. The average incidence of positive reactions in the 8,045 
children under fifteen years of age in the hospitals and special clinics 
was 14 per cent, but in the tuberculosis clinies the average was 49 per 
eent. This is compared with a rate of 15 per cent in Chicago; 14 per 
cent in Detroit ; 69 per cent in Philadelphia ; 47 per cent in Minneapolis; 
24 per cent in San Francisco; and 43 per cent in London. 


B.C.G, 


Uncertainty concerning the safety, effectiveness, and desirability of 
B.C.G. immunization still exists in the minds of many physicians. Mean- 
while experimental work continues in the laboratory, among animals, 
and among human beings in an effort to settle the perplexing question. 
Lurie** injected 1.0 mg. of B.C.G. intravenously into rabbits and noted 
that the organisms multiply in the body for a time but are later com- 
pletely destroyed in all organs but lymph nodes. In the lymph nodes 
B.C.G. persisted for a long time, but caused no tuberculous changes and 
acquired no added virulency for the rabbits. Shaffer** found the R and 
allied intermediate colony forms of B.C.G. once again to be completely 
harmless for the guinea pig under the conditions of his experiment. 
However, two cultures of tubercle bacilli which had been isolated by 
Dreyer and Vollum from animals inoculated with B.C.G. grown in the 
depths of broth, produced only S colonies when plated out on Petroff’s 
egg medium and were moderately virulent for guinea pigs though less 
so for rabbits. Griffith, Buxton, and Glover®® experimented with B.C.G. 
on calves and concluded that a ‘‘complete immunity against tuberculous 
infection by the mouth can be conferred on calves by the intravenous 
inoculation of B.C.G.’’ The period of absolute immunity lasted from 
nearly six months up to more than a year. 

Wallgren* reviews the results of B.C.G. vaccination carried out in 
Gothenburg, Sweden, where since 1928 every child considered to be in 
danger of infection has been vaccinated. Up to December, 1933, a total 
of 355 children had each received 0.05 mg. of B.C.G. intracutaneously. 
The time of the appearance of sensitivity varied from four to thirteen 
weeks. The children were all isolated in an institution or in a private 
home until sensitivity had developed and many were not exposed to 
tuberculous infection for several weeks or months longer. Two hundred 
and thirty of the children have been exposed to the risk of infection. Of 
these only one has developed primary tuberculosis. 

As proof of the value of B.C.G. as a prophylactic measure, Wallgren 
cites the mortality curve from tuberculosis for infants in Gothenburg 
from 1912 to 1933. This is divided into five-year periods. In the three 
five-year periods immediately preceding 1927 the death rate was 430, 
420, and 340 per 100,000, respectively. In 1927, when vaccination began, 
the rate was 390. In the five-year period from 1928 on, when vaccination 
was being practiced strictly, the rate fell to 140 per 100,000, a drop of 
about 60 per cent. In 1933, the death rate was only 30 per 100,000. 

The presentation of such striking evidence would seem to leave room 
for little doubt concerning the effectiveness of B.C.G. as an immunizing 
agent, and yet Boynton’s”’ figures for Minnesota, where B.C.G. has not 
been used, show an equally striking decline. From the six-year period of 
1921 to 1926 to the six-year period of 1927 to 1932 a reduction of 54.3 
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per cent in the mortality rate from tuberculosis in infants under one 
year has occurred. This compares with the decline of 60 per cent re- 
ported by Wallgren for approximately the same period. 
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Round Table Discussion on Tuberculosis 


Chairman: Dr. Chester A. Stewart, Minneapolis, Minn. 

Assistant: Dr. Bela Schick, New York, N. Y. 

The meeting was called to order at 2:30 p.m. at the Waldorf Astoria Hotel, Dr. 
Stewart, chairman, presiding. 
Tuberculosis: Chronologic Order of Its Developmental Stages* 

Chester A. Stewart, M.D. 

The evolution of tuberculosis from its initial to its terminal stage is character- 
ized by a series of interrelated phenomena which seem to make their appearance in 
a rather constant chronologic sequence. Apparently, those phenomena which col- 
lectively comprise the stages through which the first infection or primary type of 
tuberculosis passes practically never fail to materialize after bacilli invade the host, 
whereas, for unexplained reasons the changes which characterize and constitute the 
picture of the several superinfection or reinfection forms of the disease develop in 
















only a minority of infected individuals. 

Throughout a period of three to eight or more weeks following the initial entry 
of tubercle bacilli into the body, the patient manifests no recognizable signs of 
illness, even in instances in which organisms can be demonstrated in the gastric con- 
tents. During this preliminary symptomless postinfection stage of the disease, how- 
ever, important events occur with great rapidity, featured first by a dissemination 
of tubercle bacilli from the site of their initial implantation to involve regionally 
related and remote lymph nodes, particularly, and second by the clumping and fixing 


of the wandering bacilli at points which mark the sites where the few or numerous 
The extent, however, 










primary tubercles produced by the first infection will arise. 
to which bacilli of first infection are distributed throughout the human body and 
the rapidity with which primary tubercles develop in man have not been worked 






out in detail. 

The results of animal experiments provide a basis for suspecting that during the 
preallergic period, the permanent locations of the majority of the lesions of human 
tuberculosis of the first infection type have been established, and the tubercles 
comprising the single or multiple primary complexes have acquired well-defined 
cytologic characteristics, Although this early focalization of organisms in man prob- 
ably is quite efficient, nevertheless, many bacilli must escape immediate fixation as 
is indicated by their continued presence in the gastric contents of patients after 
demonstrable primary pulmonary infiltrations have made their appearance. 














*Lymanhurst Health Center and Department of Pediatrics, University of Min- 
nesota, Minneapolis. 
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Shortly before cutaneous allergy can be demonstrated, the infected patient be- 
comes febrile, but the elevation in temperature is mild and transitory as a rule. Con- 
ceivably this preallergic fever is a manifestation of the patient’s first systemic 
reaction either to the tuberculoprotein or to other toxic substances produced by the 
organisms present in the fresh primary lesions. Also intense focal reactions may 
develop at the stage of the disease in the tissues comprising and immediately sur- 
rounding the newly formed tubercles and give pulmonary lesions readily demonstrable 
proportions. The initial appearance of tuberculin sensitiveness and of caseation 
probably coincide more or less closely with one another, but which one of these 
two phenomena antedates the other apparently is unknown. After cutaneous allergy 
is acquired it endures for years. The degree of tuberculin sensitivity, however, does 
not seem to be related directly to the extent and character of the primary pathology 
present. 

Following the subsidence of the fever which accompanies or immediately precedes 
the appearance of cutaneous allergy (and caseation?), the patient manifests but 
secant recognizable evidence of toxicity or illness as a rule throughout the long period 
the primary tuberculous lesions are undergoing the retrogressive changes which 
customarily reduce the foci of disease to latent fibrotic or calcified scars in which, 
however, living virulent bacilli persist for years. A small percentage of the infants 
and children with large primary tuberculous pulmonary infiltrations exhibit distress- 
ing symptoms for varying periods, which tend to subside slowly in most instances as 
time elapses. 

The reparative phenomena so consistently displayed by primary tuberculous lesions 
in general can be observed grossly, provided that serial x-ray studies are made on 
children with pulmonary tuberculosis of the first infection type exhibiting pneumonic 
lesions. In instances of this character, the infiltrations are observed to remain prac- 
tically unchanged in density and extent for a period of months, but eventually 
the consolidations manifest a slow progressive resolution which, so far as can be 
determined roentgenographically, terminates either in a complete disappearance of 
the lesion or in the production of fibrotic or calcified sears. This stage of the 
evolution of primary tuberculosis requires about two years for gross completion. 

The reparative retrogressive process exhibited by large pneumonic infiltrations due 
to initial tuberculous infections, doubtless, portrays the changes which take place 
in practically all primary tuberculous lesions, regardless of whether they are large 
or small or whether they are located in the lungs or elsewhere. The general tendency 
for all the lesions which comprise the single or multiple primary complexes to under- 
go a reduction to fibrotic or calcified scars is a strikingly consistent and character- 
istic phenomenon featured by the first infection type ef tuberculosis, irrespective 
of whether the disease is acquired in early infancy or later. This form of the dis- 
ease is a relatively benign condition which seldom terminates fatally (less than 0.5 
per cent of the patients die according to the Lymanhurst data). 

During the latent calcified or fibrotic stage of primary tuberculosis, microscopic 
changes take place insidiously over a period of years in the primary focus and its 
subsidiary lesions, with the result that bone eventually replaces the calcium deposits 
present in necrotic areas. Accompanying or following this ossification, capillaries 
invade the tubercle by penetrating its capsule and establish an intimate proximity 
between the interior of the area of disease and the general circulation. 

The evolution of tuberculovis of the first infection type terminates when all organ- 
isms present in areas of disease are dead and sensitivity to tuberculin has disap- 
peared. According to the investigations of Robertson, however, complete healing of 
tuberculous lesions due to initial infections is exceptional. Also sensitivity to 
tuberculin lasts for years, thus it seems that a smoldering activity often resides in 
primary tuberculous lesions from one to several decades and possibly throughout 
the ordinary span of life. 
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A postallergic extension or appearance of new tuberculous pathology beyond the 
limits oceupied by the original primary set of lesions marks the onset of a reinfec- 
tion type of the disease. The time of the initial appearance of new secondary 
lesions, however, may ccincide either with the early allergic stage of primary tuber- 
eulosis or with any one of its older more latent phases. Consequently, miliary 
tuberculosis, bone and joint involvement, tuberculous meningitis, et cetera, may com- 
plicate the first infection with tubercle bacilli, shortly after it is laid down or months 
and years later. 

An antecedent primary infection complicated at some stage of its evolution by 
the appearance of a secondary form of tuberculosis is the sequence of events ex- 
perienced by patients when they develop the destructive and frequently fatal rein- 
fection varieties of the disease. The cellular response to a reinfection resembles the 
reaction to a primary infection except that the changes are more rapid and intense 
in the former than in the latter. Microscopically, therefore, the difference between 
these two conditions is quantitative rather than qualitative. Consequently distinc- 
tions between primary and secondary forms of tuberculosis depend largely on 
antecedent knowledge as to the patient’s status relative to tuberculin sensitivity, 
serial x-ray studies, and the clinical features, course, and termination of the disease. 

A certain percentage of the cases with phthisis are the result of new infections 
acquired from outside the body. The remaining examples of phthisis, together with 
various other reinfection forms of tuberculosis, such as tuberculosis of serous mem- 
branes, of parenchymatous organs, and of bone and joints, however, arise from 
endogenous sources. Metastatic disseminations of bacilli from older preexisting 
foci of disease are directly responsible, therefore, for a considerable if not a 
major share of the serious and often fatal reinfection forms of tuberculosis which 
occur in man. In many instances the older foci which become parent in time to 
endogenous reinfections doubtless are component units of the original pathology laid 
down by the patient’s first contamination with tubercle bacilli. The percentage 
of the cases with secondary varieties of tuberculosis caused by bacillary metastasis 
from fresh or old primary lesions is not known, thus, the problem of establishing the 
identity of the antecedent lesions which are the source of endogenous reinfections 
merits careful investigation. While the solution of this problem is pending, un- 
certainty continues to exist concerning precisely what an initial infection with 
tubercle bacilli prevents versus what it makes possible. 

Nevertheless, the theory is advanced tentatively that bone and joint tuberculosis, 
tuberculous meningitis, miliary tuberculosis, tuberculosis of serous membranes or of 
various viscera as well as many cases of phthisis (this condition may also be caused 
by exogenous reinfections) are the result of endogenous bacillary metastases derived 
usually from older primary lesions, and furthermore, that the marked tendencies 
displayed by these various reinfection forms of tuberculosis to cause tissue necrosis 
and to terminate in death are intimately dependent upon the complex abnormal im- 
munologic changes induced in the tissues by the first infection. This hypothesis ac- 
cords with the combined pathologic and immunologie changes produced by a primary 
infection with virulent organisms full responsibility for origin of practically all of 
the serious, destructive and fatal forms of tuberculosis which occur in man, and 
pictures primary tuberculosis as the preliminary or introductory prerequisite indis- 
pensable for the development of secondary forms of ..e disease. A detailed dis- 
cussion of the evidence upon which this thesis is ba:ed is now in press in the 
American Journal of Diseases of Children. 


Summary 


The chronologic order of the developmental stages through which tuberculosis 
passes in the human body is summarized briefly in the following schematic outlines. 





PRIMARY TUBERCULOSIS 


(A Benign, Rarely Fatal Condition Demanding No Special Therapy) 


STAGES 


I 


Symptomless Pre- 
allergic Period 
(3 to 8 weeks 

duration ) 


II 

Early Allergic 
Period (Few to 
24 months 
duration) 


it 


Later Allergic 
Period 


(Duration many 


years) 


IV 


Healing 


(Are relatively 


Early Allergic Period 
(Lesions relatively fresh) 


First Infection With Tubercle Bacilli and Their Dissemination 


Phagocytosis and focalization of bacilli by neutrophiles at 
multiple points. 
Phagocytosis of neutrophiles and bacilli by monocytes. 
| Conversion of monocytes into epithelioid cells (the tubercle). 





Fever, Tuberculin, Sensitivity, Caseation 


Lesions may now be visible on films. 
| Stationary acute stage. 
| Slow resolution occurs leading to 


Fibrosis or Calcification 





| 

| . . . . . . 

| Virulent bacilli persist in lesions for years. 

| Ossification and revascularization of primary lesions. 


Death of bacilli and disappearance of allergy mark complete 
cure of primary tuberculosis. This may not occur during 
the span of human life. 


REINFECTION FORMS OF TUBERCULOSIS 


serious conditions responsible for the majority of all tuberculosis 


deaths, and require prolonged therapy.) 


Primary Tuberculosis 


| 
Later Allergic Period 
(Lesions fibrosed or calcified) 


Reinfection tuberculosis complicates diferent developmental stages of primary 
tuberculosis 


Escape of bacilli from primary lesions causes following reinfection 


2. Tuberculosis of serous membrane — 
(Peritonitis, pleuritis, meningitis, etc.) 


3. Tuberculosis of extrathoracie viscera 
(Spleen, kidney, adrenal, etc.) 


forms of tuberculosis of endogenous origin 


Bone and joint tuberculosis 


Course of reinfec- 
—— tion types of 
tuberculosis 
| 


4. Pulmonary tuberculosis §—=————__——__—_ 
(Phthisis, miliary tuberculosis, ete.) 


Phthisis may also 
result from 
exogenous 
reinfections. 


| 
More often the 
disease spreads 
to new areas 
and frequently 
terminates in 
death. 


May come 
under 
control. 
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DR. BELA SCHICK (New York, N. Y.).—Dr. Stewart has shown the fate 
of tuberculous infected children and the potential danger of the ‘‘childhood type’’ 
of tuberculosis to develop later on into a destructive, quickly progressive form of 
tuberculosis called ‘‘adult type of tuberculosis.’’ This adult type of tuberculosis 
is due either to exogenous or endogenous superinfection. The term ‘‘superinfec- 
tion’’ is preferable to the term ‘‘reinfection.’’ Following the first invasion of 
tubercle bacilli into the human organism, the childhood type of tuberculosis 
always develops whether it is a child or an adult who becomes infected. The child- 
hood type is not only characterized by the development of the primary complex 
but also by the frequent occurrence of generalization of the tubercle bacilli and 
the establishment of foci in other parts of the system. Stewart quoted Wallgren, 
who pointed out that meningitis develops most frequently during the first months 
after the infection with tubercle bacilli. Adult type of tuberculosis does not im- 
mediately follow the childhood type. At least several years (three to four years) 
must elapse before the reactivity of the human organism is altered to the form of 
reactivity necessary for the adult type. The interval may be much longer. Ten to 
twenty years or more may elapse. The primary complex and its ramifications be- 
come arrested and clinically healed. The tubercle bacillus may lie dormant for 
years until either the resistance breaks down or superinfection from without takes 
place. Both may happen at the same time. We know that puberty, overwork, 
starvation and malnutrition, and certain diseases are able to lower the resistance. 

Dr. Stewart remarks about the relatively benign form of childhood tuberculosis 
and the potential danger that lies in the allergy produced by this form. This 
allergy is responsible for the poor prognosis of the superinfection type developing 
during puberty. The allergy leads, he maintains, to the rapid destruction of 
tissue. On the basis‘ of such observations, Stewart and others deny that allergy 
is the basis of immunity in tuberculosis. This statement can be based only on 
misinterpretation of the term ‘‘allergy.’’ Pirquet, who coined this term, defined 
allergy as altered reactivity of the organism to the reintroduction of a pathogenic 
substance. The classical studies on serum sickness and vaccination show clearly 
that the altered reactivity has three manifestations: first, the change in the time of 
the reaction (immediate or accelerated reaction); second, change in quality; third, 
change in quantity. The quick reactivity is of the greatest importance in establish- 
ing clinical immunity. If a germ invades the organism for the first time, eight 
to twelve days may go by before the reaction sets in, which inhibits or stops the 
further multiplication. 

An allergic individual either has antibodies present or is able to reproduce them 
more quickly than he was able to produce them the first time. The invading germ 
is killed or at last retarded in its multiplying. Only a smaller amount of toxin is 
produced. Consequently, the individual infected the second time may show no 
clinical symptoms of the disease and appears therefore immune. It is correct that 
this quick action so effective in its results is frequently accompanied by a change 
in the quantity of reaction inasmuch as the organism becomes hypersensitive to 
the foreign substance. This hypersensitiveness as a rule does not interfere with 
immunity because the reinfection or superinfection occurs with a relatively small 
dose of germs. The hypersensitiveness (hyperergic reaction) is deleterious if large 
quantities of tubercle bacilli germs invade the system or are injected. In case of 
an overwhelming reinfection, or superinfection, the allergic individual may die more 
quickly than an individual never before infected with tubercle bacilli. But in 
ease of a mild reinfection, or superinfection, all chances are in favor of the allergic 
individual. 

The existence of hyperergie reactions as a part of allergy was recognized by 
Pirquet and Schick and its importance emphasized. Particularly in the case of 
serum treatment this hyperergic reaction came to the attention of the physician. 
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Moreover, this hyperergie reaction (called anaphylactic reaction) was not only 
annoying, but occasionally dangerous to life. Hyperergic reactions were also en- 
countered in individuals suffering with asthma, hay fever, eczema and certain 
other conditions. We pointed out that these hyperergic reactions are an un- 
pleasant part of allergy and certainly undesirable. If the discussion were re- 
stricted to the question of hyperergic reaction, less confusion would arise in the 
medical profession, It can be admitted that the hyperergie reaction in diseases 
produced by germs has more importance in a chronic disease than in an acute 
disease (like measles). The chronicity of the disease is a sign that the system is 
not able to annihilate the germ entirely. The continuous fight between germ and 
organism may be influenced by the existence of a too intensive hyperergy. The 
attempt to desensitize such a patient against tuberculin by tuberculin treatment 
is justified. 

To separate hyperergic reactions from immunity is therefore correct. It is 
only ineorreet to separate allergy from immunity. The difficulty in tuberculin 
treatment lies in the selection of cases and in the method of procedure. Brusque 
desensitization is certainly dangerous. We know from clinical experience that 
tuberculosis may heal in spite of the persistence of a strongly positive tuberculin 
reaction. The tuberculin reaction becomes less intensive only after a fairly long 
interval following a complete arrest of the tubereulous process. Complete dis- 
appearance, described in the literature, can be expected some time after complete 
elimination of the tuberculous focus. The lowered sensitiveness to tuberculin can 
be raised by repeated testing with tuberculin. In old calcified foci living tubercle 
bacilli are still present and continue to exchange their toxic products with the 
host. The latter retains, therefore, his sensitiveness to tuberculin in a lessened 
degree even long after the tuberculous process has been arrested. 

Teaching that the first infection with tuberculosis creates a certain resistance 
against the disease is of great importance to our conception of the fight against the 
disease. Elimination of cases of open tuberculosis, improvement of hygienic condi- 
tion and nutrition, avoiding of exposure, are very important factors in the battle 
against tuberculosis. The infection in early childhood, especially during infancy 
and the following three or four years, should be avoided. Massive infection and 
repeated exposure are particularly dangerous even in later years. The realization 
of all these factors and the taking of precautions accordingly have caused the 
steady decline of the incidence and mortality of tuberculosis in the United States. 
On the other hand, it should not be forgotten that in Vienna 95 per cent of the 
children of the age of fourteen years are infected with tuberculosis. This was de- 
termined by tuberculin testing. We may assume that at twenty years of age 
almost everybody of the lower strata in Vienna is infected with tuberculosis. 
Nevertheless, the mortality and incidence of active tuberculosis are relatively low. 
Tuberculous infection is therefore not so dangerous, if early and massive repeated 
infection can be avoided. 

If Dr. Stewart concludes that the primary complex is a double-edged asset, then 
I agree with him so far and admit it is better not to be imfected at all with 
tuberculosis. If Dr. Stewart means that the primary complex is under all circum- 
stances dangerous, then I do not agree with him. He also made a statement con- 
demning all attempts of immunization against tuberculosis with Calmette vaccine. 
With Calmette vaccine we produce allergy in the expectation that this allergy will 
improve the resistance of the child against later infection. Of course, we know 
that we limit the infecting dose instead of permitting unlimited exposure. Finally, 
if Dr. Stewart is right, then I cannot understand the interesting experience of Dr. 
Heimbiéck, in Oslo. He divided the nurses of the training school into two groups: 
nurses who at the beginning of their training were tuberculin positive and those who 
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were negative, the latter having come mostly from country districts. He found that 
the nurses in the negative group came down much more frequently with active 
tuberculosis during their service than those in the tuberculin-positive group. The 
presence of allergy was of decided advantage. Heimbéck vaccinates, therefore, the 
negative group with B.C.G. 

The better resistance which we acquire through allergy is a limited one. Too fre- 
quent exposure and too intensive exposure must be avoided. They certainly would 
break down this resistance. All other factors influencing resistance as a whole 
must be considered. The resistance conferred by a mild first infection will be de- 
stroyed by unhygienic living conditions, disease, and malnutrition. 


DISCUSSION 


DR. ERNST WOLFF (San Francisco).—I am in agreement with Dr. Stewart 
that the argument of fifty positive reactions in a very small incidence of cases 
should preclude this very strong relationship between primary infection and a flaring 
up of the condition in the teen age. Among several thousand children followed 
over nine years in our Children’s Chest Clinic, only four developed a destructive type 
of lung tuberculosis in the teen ages. On the other hand, the literature reports 
that one child out of two hundred examined who are apparently well shows a de- 
structive type of lung tuberculosis. So we have a discrepancy in this experience, 
with a limited number of the children whom we follow up over a period of time on 
the one side, and on the other side a relatively high percentage of children in the 
teen ages with destructive types of tuberculosis. 

What happens in tuberculous infection in general is now so well founded that 
we can distinguish between childhood tuberculosis and types of later age. I think 
we should direct our ‘attention to the necessity of the fight against tuberculosis 
in the teen ages. Is it true that the teen ages are the dangerous years with regard 
to tuberculosis? Should we not try to voncentrate on the school in our fight against 
tuberculosis? We should apply the tuberculin test not only to those in the eighth 
or ninth grades but also to those from fourteen to eighteen years of age. Would 
that not be the logical point of attack in order to prevent the destructive types of 
the disease? Dr. Stewart illustrated this in the child who had a primary focus 
at the age of thirteen and developed the destructive type later on. If this child 
at ten could have been tested, perhaps the final ending might have been avoided. 

Would we not be justified in giving the No. 2 test, the ointment test, in the 
examination of school children? We would encounter much less resistance perhaps 
in testing repeatedly if we used a test which does not cause any pain and does not 
make the children fearful. 

I would like to ask another question. Children with the pulmonary type of 
tuberculosis when tested with several methods simultaneously showed quite a large 
percentage of positive reactions. I am at a loss to explain this unless a chronic 
infection has done something to the allergic balance so that those children are al- 
lergic to other proteins in addition to the tuberculin. 


DR. PRATT.—Can we depend upon the tuberculin test as a guide as to whether 
or not a child is still infected? Dr. Schick spoke of the tuberculin test disap- 
pearing. Can that test be used as an absolute guide in controlling these children? 

Perhaps we are not doing enough toward establishing preventoriums, If more 
ean be done along this line in order to watch the contacts and prevent reinfections, 
whether endogenous or exogenous, it would be a good thing. 
DR. THURMAN B. GIVAN (BrooktyNn, N. Y.).—Dr. Schick spoke of the 


B.C.G. as being undoubtedly of value in a large city where there is a great deal of 
tuberculous infection. How far should we go in attempting to produce this primary 
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or first infection with the B.C.G. in the families of the well-to-do or those whvu 
are able to take care of their children in a better way? 


DR. SCHICK.—We use B.C.G. vaccine only in families where open tuberculosis 


exists, 


DR. PAUL W. BEAVEN (Rocuester, N. Y.).—I am now working on some 
statistics regarding the number of tuberculin-positive children who have entered 
the Strong Hospital during the last ten years. I have found that approximately 
ten years ago 25 per cent of all children from infancy up to fourteen years of age 
had a positive tuberculin reaction, In the following years they have decreased, 
dropping to 17, 16, 12, and for the last four years being around 8 per cent of the 
total. Until the last year, 1934, the percentage of positive tuberculin has decreased 
3.4 per cent for the total population of children up to the age of fourteen years 
who enter the hospital. 

I have tried to correlate those figures with the incidence of reportable tuberculosis 
in children in the community in general, and I have found that while that has been 
reduced approximately 9.4 per cent, up until 1934 it had been reduced approximately 
4.4 per cent. So the incidence of tuberculosis in the community has reduced itself 
about 66 per cent during those same periods. If this has any significance, it would 
point out that as those children grow up, the incidence of reportable tuberculosis, 
clinical tuberculosis, in our vicinity will also be remarkably reduced. It will reduce 
the incidence of tuberculosis in our community approximately ninefold within the 
next few years. 

DR. JOHN G. YOUNG (Dauuas, Texas).—We have a series of about 20,000 


eases that have been tested, and our percentage has been decreasing, as in Rochester. 
During the last eight years the percentage of cases has fallen from 20 to 12 per 


cent. We are retesting these from time to time, and I would like to ask whether 
or not there is a possibility of doing these patients any harm by retesting. We 
have been making two tests, using dilutions of 1:100 and 1:1,000 O.T. We are mak- 
ing these tests routinely, and the number of positive cases is decreasing. Several 
with frank positives have changed to frank negatives. About 30 per cent of those 
we have diagnosed as the infiltrative type have shown positive cultures. 


There are no facilities for caring for these children, and I would like to ask 
Dr. Stewart about the danger of other children coming in contact with these children 
who give positive cultures from gastric lavage. 

We are turning all these families over to the adult clinic and are trying to locate 
those persons in the incipient stages so they may be isolated. They occur in the 
lower salaried groups and among the unemployed. We are having great difficulty in 
isolating them. Texas has a children’s hospital, but we see no advantage in send- 
ing the children there because they are in contact from time to time with other 
active cases of tuberculosis. 

DR. GEORGE W. KUTSCHER, JR. (ASHEVILLE, N. C.).—I would like to inquire 
about the significance of the formation of vesicles around the Mantoux reaction. 

DR. SCHICK.—Such vesicles are merely a sign of a very intensive reaction lead- 
ing eventually to necrosis. 

DR. KUTSCHER.—What do you consider the door of infection in the primary 
types in children? 

DR. ELI FRIEDMAN (Boston, Mass.)—How safe is it to mix children in the 


preventorium with those having gland tuberculosis? We have been putting diabetic 
children and those not having positive tuberculosis with the others. Recently so 
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many children have shown bacilli in the stomach washings that I wonder whether 
it is safe to mix these patients. 

I should also like to ask about the preventorium care of children. Since the 
x-ray is not always reliable and a tuberculin test is not an index of the severity 
of the infection, it is difficult to select the cases that should go to a preventorium. 
We have followed 780 children over ten years and found only one death in the 
group cared for in a preventorium and twelve deaths in a similar group who did 
not have preventorium care. 


DR. SCHICK.—I think Dr. Wolff’s point regarding a more intensive fight against 
tuberculosis just before and during the time of puberty is very well taken. If you 
visit a hospital for tuberculous children, you will find many more girls than boys 
with tuberculosis of the adult type. Therefore, there is no doubt that puberty has 
something to do with the occurrence of superinfection or a flaring up of the condi- 
tion. It is difficult to explain in what way puberty lowers the resistance. 

The ointment test is very satisfactory. Its sensitiveness is a little lower than 
the sensitiveness of the Pirquet test. If you want to know whether children in a 
public school or in the general population are infected with tuberculosis, you do 
no harm by testing with the intracutaneous method, starting with 0.1 of 1:2,000. 
But there will be a certain risk of causing the tuberculous process to flare up if 
you use the same amount in testing children with active tuberculosis. The relation 
between active tuberculosis and intensity of sensitiveness to tuberculin is still to be 
studied. Gréer lately attempted to find out a formula for practical use. 


DR. HORTON R. CASPARIS (NASHVILLE, TENN.).—Would it not be better, if 
the statistics throughout the country are to be worth while, to have every one use 
the same test? While the results may be fairly comparable, they cannot be com- 
pared accurately if they are obtained by different tests. I know that the National 
Tuberculosis Association has been very disturbed about this matter. 

DR. SCHICK.—For statistical purposes such a uniformity in testing is es- 
sential; furthermore, it should be always stated with what amount and dilution 
of tuberculin the testing is performed. In Mount Sinai Hospital I first use the 
Pirquet test made with concentrated tuberculin. If this test is negative read after 
twenty-four and forty-eight hours, then 0.1 of 1:100 dilution of tuberculin is 
applied intracutaneously; this equals 1 mg. of tuberculin. Nearly all cases of 
tuberculous infection are discovered in this way. 

Pseudoreactions are seen more frequently in intracutaneous testing and especially 
in testing infants. This makes the decision difficult. The size of a positive intra- 
cutaneous test must be larger then 10 mm. 

Moro found that bouillon used for tubercle bacilli culturing frequently gave a 
positive reaction in children with tuberculosis. In his later studies he could not 
confirm this statement. New glassware was used in preparation of bouillon. Moro 
thought that the glassware’s being previously in contact with tuberculin by culturing 
tubercle bacilli was responsible for the peculiar positive reaction in his previous 
study. Tuberculin is a very stable substance. It sticks to the glass and if the same 
syringe is used for tuberculin one day and for bouillon the next day, a positive 
tuberculin reaction will result from the little tuberculin in the syringe. I insist 
that each syringe in my department be used for only one purpose. I think a pseudo- 
reaction may happen occasionally in this way. There is some specific sensitiveness 
of tuberculous patients to protein or protein derivative (peptone, albumose). 


QUESTION.—Do you use the intracutaneous method exclusively? 


DR. SCHICK.—As mentioned, I use the Pirquet test for the first test and in 
ease of a negative reaction the intracutaneous injection of 0.1 of a 1:100 solution 


(1 mg.). 
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I was asked whether retesting with tuberculin is harmful. I think it may be 
if too large a dose is used. It is also true that, if you test on one side and repeat 
the testing two or more weeks later on the other side, you may get a stronger reaction 
than at the first testing. The sensitivity may be increased by the first test. 

With regard to isolation in the preventorium, the separation of positive from 
negative reactors would be ideal, but I doubt that such a rule could be carried out. 

Acid-fast bacilli which are not tubercle bacilli must be considered. The high 
percentage of positive cultures of tubercle bacilli in different diseases found by 
Loewenstein is striking. Some authors believe that such acid-fast bacilli of other 
kinds may explain these results. The frequently positive culture of tubercle bacilli 
in rheumatic infection (Reitter, Loewenstein) is interesting. 


DR. GIVAN.—We have a large number of Porto Ricans in one general hospital, 
and we cannot isolate our cases as we would like. We often have children with 
active cases of tuberculosis in the wards where there are other children. There is 
no other place for them, and these children will become infected if they remain 
there any length of time. 


DR. SCHICK.—In the wards I isolate the positive cases from those that are 
negative. I do not want to expose a child in the ward to infection with tuberculosis. 
Of course, nurses and physicians should be examined for tuberculosis. They may 
be more dangerous in spreading a tuberculous infection in wards than a child 
with a positive tuberculin test. 


DR. STEWART.—As to the program for control of tuberculosis, my own feeling 
is that we should not restrict this to any age limit. We should make the survey 
complete, and it is my practice to include both the mother and the father. In 
that way each unit can be surveyed for any communicable form of the reinfection 
type. If economy were not necessary, I would say test everybody of all ages. 
Our policy now is to x-ray only those with positive reactions; in the last few years 
we have taken no x-ray pictures until the child is about ten years old; then the 
child is x-rayed annually after the age of ten years. 

Certainly the most important contagion is phthisis. We have required that 
every teacher in the public schools take a test and that no contracts be renewed 
until those with positive reactions are x-rayed. That should be done also in every 
hospital with every nurse, physician, and if possible all the employees. That has 
been our thought as far as the public health program is concerned. The question 
came up relative to enlarging the preventorium plan. We feel that we can get along 
without the preventorium. We decided after ten years that it is an unimportant 
factor in the treatment of primary tuberculosis. We have thought it far better to 
finance tuberculosis-free foster homes; thus with a thousand dollars a great many 
more children can be taken care of in this way. We have checked several hundred 
children who have lived in three different places—their own homes, the preventorium, 
and the foster homes—and the death rate from primary tuberculosis is no different. 
I mentioned that one death occurred in a preventorium. There was among the staff 
of that institution tuberculosis which had been unnoticed for years. 

I do not know what to say about B.C.G., and I do not think that can be answered 
for another five or ten years. It takes a long time to get the picture of tuberculosis. 
I would say that the B.C.G. will be only a smell fraction of a program to test 
tubereulosis. It may play a minor, but never a major, réle. The main thing is the 
basic control. The time is not far distant when tuberculosis will cease to be a 
major health problem. The preventorium serves a purpose only when a child cannot 
be separated from the source of infection, but I believe it has been a colossal 
waste of money, the simple economical fact that we can take care of many more 
children in foster homes at less expense having been forgotten. 
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The incidence of infection is dropping. We have seen the same thing as is re- 
ported in Dallas. It seems that the declining infection and death rate go together. 
It brings up the thought: Why do a high death rate and high infection rate go 
together when the opposite is true with the low infection rate and low death rate? 

Dr. Beaven mentioned the case in which he found a peculiar type of tubercle 
bacillus. I would like to ask whether he has found another such case, 


DR. BEAVEN.—No. I have found two other children who had diagnoses of 
possible tuberculosis, but on the basis of negative Mantoux tests they were con- 
sidered nontuberculous. 


DR. STEWART.—I have tested many of these children by different methods and 
found there was quite a number of cross-reactions. I have also tested them with 
a protein derivative. Many people will be sensitive to timothy but we have felt 
that that is a highly specific test. It is the one thing in tuberculosis that hardly 
needs any improvement. Everything else is relatively crude as compared with 
the tuberculin test. 

As to the danger of these children to their associates, in a community where 50 
per cent would be infected, you would have a terrific time to separate them. We 
have felt that primary tuberculosis is a minor health problem. We have a policy 
of closing the school sometimes and sending those children back to the regular 
school. If we had a separate school, we would need it for about 20 per cent of the 
population. 


QUESTION.—Were any of those cases cultured? 


DR. STEWART.—Oh, yes, they were all cultured and we let them go right to 


school. Our experience has been that those who came in with bronchiectasis left 
with a negative test just the same. 


QUESTION.—Do you feel that the sedimentation test has a place? 


DR. STEWART.—Indirectly. I do not think so much of it. The portal of 
entry, I think, is through the respiratory tract in most instances, but in England 
it is the alimentary tract. Opie’s work was illuminating on that subject. In areas 
where the dairy herds are watched carefully, I would believe that the major num- 
ber of cases occur through infection through the respiratory tract. 


In the study of the tuberculin reaction I have tried putting the same dose from 
the same syringe in each arm. There is quite a coefficient of error in this manner. 
Since you cannot get the same reaction on each side, in order to know whether 
the tuberculin reaction is positive, you must know the standard deviation. This 
is such a fluctuating thing that the least little change in your technic will make 
a difference, It is best to measure the surface area in a hundred tests and find 
out. In adults the sensitivity is usually lower than it is in children. It seems 
that, as the years go by, there is a waning in the reaction, but the individual 
reaction comes in here, too. My own policy has been to read all of them as either 
positive or negative, not paying much attention to the degree because I know, 
the technic being so bad, tomorrow with another syringe I may get a different 
reaction. 

The question was asked whether it is safe to mix children with negative and 
positive reactions. When it is impossible to isolate them, I would not worry a great 
deal about primary tuberculosis being an important source of contagion. 

There has been an attempt lately to get away from broth serum by growing serum 
on synthetic media, the method now used by the National Tuberculosis Association. 
I have been experimenting with this material but have not adopted it yet. It is 
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rather expensive to be used on an extensive scale, and we have felt that we need 
refinements in other diagnostic methods, although it is a praiseworthy thing to im- 
prove such an important test. 

In conclusion, two interpretations of the situation, as we think of tuberculosis 
in evaluating the beneficial aspects from the primary infection and placing them 
against such liabilities as are attached to it, have been discussed this afternoon. 
It is perfectly evident that I would be inclined to feel with the liabilities operating 
against it that it is preferable to have negative tests. You are then a candidate 
for a relatively benign condition. Dr. Schick, I am sure, would be more inclined 
to bring to the foreground the immunity, the protective side. It is a dual feature, 
and we have inclinations to favor one side or the other. I think we are now 
branching out into the uncharted realm, we have not yet our bearings, but I think 
in a few years we will know whether there are any advantages on either side. My 
feeling now is that there are not. Dr. Schick feels otherwise, and he has had much 
more experience than I have had. 


The meeting was adjourned at 5:10 p.m. 


FIFTH ANNUAL MEETING OF THE AMERICAN ACADEMY 
OF PEDIATRICS 


Panel Discussion on Chronic Pyuria and Its Surgical Indications 


Dr. Hugh Cabot, M.D., Rochester, Minn., chairman; Dr. Osear M. 
Schloss, New York City; Dr. John D. Lyttle, New York City; Dr. 
Herman L. Kretschmer, Chicago, Ill.; Dr. Meredith F. Campbell, New 


York City; and Dr. Henry F. Helmholz, Rochester, Minn. 


CHAIRMAN CABOT.—The discussion will be opened by Dr. Schloss. 


DR. OSCAR M. SCHLOSS.—The subject of urinary tract infection has assumed 
a place of prominence in pediatric literature only since Escherich’s paper in 1895. 
Probably the late recognition of these infections was largely due to the fact that 
the urine of sick infants was not regularly examined. Since this time, however, the 
whole subject has assumed considerable prominence. The one common sign that 
these infections have is the presence of considerable amounts of pus and bacteria 
in the urine, which finding designates only one thing, a suppurative process some- 
where along the urinary tract. 

As to the exact origin and exact location of such infection there has been con- 
siderable discussion, and the subject at the present time is not entirely clear. I 
think no one would dispute the fact that from the standpoint of prognosis the 
amount of disturbance of kidney function is the paramount question. 

Formerly, attention was focused on pyuria which was sudden in origin, accom- 
panied by acute general symptoms, and was designated as pyelitis. As time went 
on, however, because of information from more exact methods of urologic examina- 
tion, it was realized that infections accompanied by pyuria and marked general 
symptoms were not always of the acute, self-limited form. They were oftentimes 
chronic and recurrent. It was realized in many of these instances that we were 
dealing with a chronic disease that was dependent on some structural alteration 
along the urinary passages leading to stasis which predisposed to infection resulting 
in damage to the kidney parenchyma. Roughly, we can divide such infections into 
two groups: one, an acute self-limited disease often confined to one attack, usually 
associated with acute respiratory or intestinal infection in which restitution is com- 
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plete; second, a chronic one, usually associated with structural anomalies of some 
kind, accompanied by stasis along the urinary tract in which the infection is acutely 
recurrent or persistent, accompanied by pyuria and often associated with hydro- 
nephrosis. 


DR. HELMHOLZ.—How sharply is the distinction made between the two types? 


DR. SCHLOSS.—I think the distinction between the two types is made largely 
on the clinical course of the disease. In the acute attack one expects recovery to 
be complete, the pyuria to cease, and the urine to become sterile. In cases in which 
this does not occur, we should strongly suspect that we are dealing with more than 
acute self-limited disease, and urologic examination should be made. 


CHAIRMAN CABOT.—What is the evidence that the urine contains pus? 
DR. SCHLOSS.—I am not perfectly clear. 


CHAIRMAN CABOT.—I take it you have seen many patients in whom there 
was said to be pus in the urine. As a result of careful examination, you found 


no pus in the urine. 


DR. SCHLOSS.—It is important to determine whether one is dealing with pyuria 
or not. In females, confusion often arises from the presence of vaginal discharge 
or vaginal secretion which is washed into the urine. It is therefore necessary to 
have a catheterized specimen of the urine or at least one obtained by mechanical 
means, such as sponging the genitals before voiding to exclude a contamination of 


the urine by vaginal discharge. 


CHAIRMAN CABOT.—Is catheterization of equal importance in both sexes? 


DR. SCHLOSS.-—In male infants and young children, after excluding the pres 
ence of urethritis, one can depend on the uncatheterized specimen. 

The importance of the chronic form to which I have just referred is particularly 
great, in view of the fact that the urine may contain only small amounts of pus 
and the child may seem perfectly well. 


DR. HELMHOLZ.—May pus be absent entirely? 


DR. SCHLOSS.—For long periods pus may be absent from the urine. It is a 
remarkable fact that a tremendous destruction of kidney tissue may be present 
with a state of almost complete physical well-being and that unless one realizes the 
frequency of these infections in the presence of very slight symptoms, irreparable 
kidney damage may ensue before the condition is recognized, and then recognized 
when it is past the time for effective remedial measures. 

DR. LYTTLE.—Are bacteria present in the urine in these pus-free intervals? 

DR. SCHLOSS.—Very frequently. There are some who feel that bacteria will 
practically always be present. I merely want to emphasize the fact that it is a 
responsibility of the physician to follow the urine very carefully to be sure that 
the pyuria has disappeared. In a case in which the attacks are recurrent or in 
which pyuria persists for periods longer than two months, it is the responsibility 
of the physician to see that this particular child has a careful and thorough 
urologic examination. 

CHAIRMAN CABOT.—Do you recognize the condition of chronic bacilluria 
quite apart from pyuria? 

DR. SCHLOSS.—I think undoubtedly that in a considerable number of these 
chronic cases, bacilluria may be more striking than pyuria, but in my own experi 


ence, a continued bacilluria without pyuria is extremely rare. 
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CHAIRMAN CABOT.—I have a notion that Dr. Helmholz has seen patients with 
very prolonged chronic bacilluria but without pyuria. 


DR. HELMHOLZ.—The question of bacilluria, I feel, is of importance here be- 


cause we are dealing with two types of cases: one, a bacilluria which is all that 


remains of an acute infection and which will clear up very rapidly with proper 
treatment; the other, as Dr. Schloss has emphasized, the result of a chronic infec- 
tion with stasis. It is in differentiating these groups that the therapeutic test is 
of great importance. The former clears up rapidly under appropriate treatment ; 


the other does not. 
CHAIRMAN CABOT.—Dr. Lyttle will continue the presentation. 


DR. JOHN D. LYTTLE.—Some children with chronic urinary tract infection 
may show signs and symptoms not directly referable to the urinary tract. The 
following conditions should lead the pediatrician to suspect the urinary tract as 
an etiologic factor: 

Frequent gastrointestinal upsets; 
Recurrent vague abdominal pain; 
Anemia, malnutrition, anorexia; 
Dwarfism, infantilism, juvenile rickets; 
History of cord injury. 


In a child with the above symptoms, one must make sure that kidney function is 
normal and that no urinary tract infection or abnormality is present. 

Our chief difficulties in early diagnosis are (1) the fact that urinary tract mal- 
formations with or without infection are so frequently silent, (2) neurogenic disease, 
‘*eord bladder’’ symptoms, are regarded or disregarded as functional, or treated 
medically with no effort to rule out organic changes, (3) even with extensive renal 
involvement, kidney function may be normal for years, (4) in the acute phase there 
is gross pyuria, bacteruria, and clinical evidence of infection; but, in the interval 
periods when the child is subjectively well, routine urinalysis may be interpreted 
as insignificant, and only careful examination will show a definite microscopic 
pyuria, and urine culture will show bacteria indicating persistent infection. I admit 
the difficulties of early diagnosis, and I admit the fact that not all children with 
persistent pyuria, obstinate enuresis or nocturia, and polyuria are going to develop 
chronic nephritis and renal failure—but it is a fact that many children have 
chronic pyuria, bacteruria, and urinary tract symptoms for a long period of time 
with no attempts made to establish an anatomic or functional diagnosis during the 
time when renal function is unimpaired. We have methods and means available to 
diagnose these cases early, and we have no excuse for not using them. 

It is easy to find cases illustrating our mistakes. A thirteen-year-old girl was 
said to have been normal up to the age of seven, when she stopped growing. Later 
knock knee and other bony deformities developed. There were no urinary tract 
symptoms. She was treated in a general clinic for one year as a case of pluri- 
glandular dyscrasis. Repeated urinalyses showed low specific gravity, traces of 
albumin, and microscopic pyuria. These urinary findings gave the key to the whole 
picture but were disregarded as insignificant. In the pediatric clinie we found 
clinical and x-ray evidence of renal rickets, and the cystogram showed bilateral 
hydropyonephrosis. Another child ten years old wet the bed every night for the 
past five years, complained of vague abdominal pains and had frequent gastro- 
intestinal upsets. After the urine was examined, the mother was told that the 
kidneys were weak but the child would outgrow the weakness. Examination showed 
a neurogenic bladder with hydropyonephrosis. The child died in uremia. 
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There is no point in calling in the urologic surgeon when practically all the kid- 
ney reserve has been destroyed. I believe that when we give the patients with 
persistent pyuria and bacteruria and persistent urinary tract symptoms the con- 
sideration they deserve, we can present our cases to the urologic surgeon with some 
hope that his escorts to remove obstruction and establish drainage will be more 
than palliative. 

CHAIRMAN CABOT.—Is it a fair assumption that a very eminent and able 
urologist may not know anything about the urology of children? 


DR. LYTTLE.—My experience has been varied. I think some of them do. 


CHAIRMAN CABOT.—Would you accept the suggestion that it would be wise 


” 


to be a little ‘‘choosy’’ in selecting your urologist? 


DR. LYTTLE.—We are. 
CHAIRMAN CABOT.—Dr. Kretschmer will continue the presentation. 


DR. HERMAN L. KRETSCHMER.—The subject of urology in children is an 
exceedingly interesting one from two points of view: first, from the angle of the 
many unusual problems of diagnosis and, second, from the viewpoint of the gratify- 
ing results of treatment. The urologist finds it difficult to understand why such 
a long period of time has elapsed between the establishment of modern urology 
and its application to the field of pediatrics. There may be a twofold explanation 
of this: first, the mistaken notion that children outgrow illnesses and, second, an 
*rroneous assumption that children cannot have a complete urologic examination. 

The general practitioner or the pediatrician, first to see these patients, often 
fails to appreciate the ‘fact that he may be dealing with a urologic condition and 
hence fails to avail himself of modern methods of urologic diagnosis. Furthermore, 
our medical schools, at least in the great majority, have made no attempt to present 


the many urologic problems in pediatrics, and the textbooks, likewise, have until 


quite recently made scant reference to this phase of pediatrics. 

Another reason why this has remained a very much neglected subject was the 
false assumption that children are too small to be examined with cystoscopes and 
ureteral catheters. A similar situation was formerly present at the other extreme 
of life. I refer to patients with prostatic obstruction. I am sure that Dr. Cabot 
remembers the time when he was told that one could not examine these patients by 
eystoscope or operate on them because they were too old. No one nowadays even 
thinks of such an absurdity. 

Thanks to the interest and ingenuity of the instrument makers, it is now possible 
to examine children with the same degree of accuracy as is possible in the adult. 
As an example, may I state that I recently examined a boy seven days old with 
a cystoscope without difficulty or reaction of any kind. Many urologists are familiar 
with the fact that reactions following instrumentation in children are less common 
than in adults, and also that when they do occur, they are less severe. 

CHAIRMAN CABOT.—What is this cystoscopic reaction we hear so much about, 
in plain English? 

DR. KRETSCHMER.—tThe reaction following cystoscopic examination and ure- 
teral catheterization is manifest by chills and followed by fever. These reactions 
are due to the presence of infection in the urinary tract. I believe that many of 
the reactions in the adult male following instrumentation, even in the presence of 
clear urine, are due to infection in the prostate gland which is stirred into activity 
by the passage of instruments. 

CHAIRMAN CABOT.—Do the reactions bear any relation to the skill and knowl- 
edge of the urologist? 





870 THE JOURNAL OF PEDIATRICS 


DR. KRETSCHMER.—I think the careful and rapid worker who avoids trauma 
has less reaction than the man whose technic is less gentle and careful. 


CHAIRMAN CABOT.—Where does intravenous urography come in as a test of 
function? 


DR. KRETSCHMER.—Opinions are somewhat divided on this question. Some 
urologists believe that it is a pretty good test of function, whereas others believe 
that it is not an accurate test. In my personal experience, both in children’s and 
adults’ cases, I have found that intravenous urography gives us a rather good index 
of function. May I call attention to the fact that great care must be exercised 
in the reading and interpretation of intravenous urograms. Failure to obtain 
visualization does not necessarily mean there is an absent or dead kidney; hence, 
great care must be used in advising a nephrectomy under these circumstances. In 
such cases retrograde pyelograms must be done. 

At the Children’s Memorial Hospital, at the Presbyterian Hospital, and in pri- 
vate practice, we make intravenous pyelograms routinely and then check the doubtful 
eases with retrograde pyelograms. I should like to illustrate some of these prob- 
lems with lantern slides—problems of the interpretation of both intravenous and 
retrograde pyelograms. 

(At this point slides were shown.) 

The second part of my discussion deals with obstructions to the outflow of urine 
located at the bladder neck and in the urethra. My remarks this morning will be 
based on fifteen cases of obstruction. In ten cases the obstruction was due to con- 
genital valves in the prostatic urethra; in three cases, to median bars, and in two 
cases, to contracture of the internal urethral orifice. Two interesting facts brought 
out in going over the records of the fifteen cases were, first, that the patients with 
valves came to the physician much earlier than did the other group, and in the 
second place that the valves produce much more serious destruction of the upper 
urinary tract in a much shorter period of time than do the bars and contractures. 

In this group of cases the symptoms are naturally due to the obstruction and 
are very characteristic of an obstruction. As a matter of fact, if a careful history 
is obtained, the diagnosis of obstruction can be made merely from this information. 
I have repeatedly told my students that in cases of obstruction due to valves or 
bars, the history is so suggestive that the diagnosis can be made over the long 
distance telephone. It is necessary, of course, to rule out lesions of the central 
nervous system in all these cases. The history of difficulty in starting the stream, 
hesitation or waiting before the stream comes, the history of a small stream, the 
mother’s statement that it takes Johnnie a much longer time to urinate that it 
does his brother, all are pathognomonic of obstructions. 

Examination of the lower abdomen will show the presence of a suprapubic 
tumor. This was present in thirteen of the fifteen cases. In one case the record 
failed to state whether this was present or not, and the other case was that of a 


very young child who was admitted with a diagnosis of pneumonia from which he 
died. In the latter case the condition had not been present long enough to develop 
® suprapubic tumor—or if it was present, it was not so noted in the history. 


CHAIRMAN CABOT.—How do you distinguish these obstructions from cases of 
abnormality of the nerve supply? 

DR. KRETSCHMER.—In every one of the cases of obstruction I make it a 
rule to have the neurologist see the patient first to rule out the presence of an 
organic lesion of the nervous system, and, second, even if our diagnosis of bar or 
valve is self-evident, I like to feel sure that a lesion of the nervous system is not 
also present and that the child does not have a double lesion. In cases of spina 
bifida, careful reading of the x-ray films establishes proof of its presence. 
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You are all familiar with the fact that these obstructions result in disturbances 
of renal function and renal infection is present. We therefore make it a rule in 
each case to obtain careful and repeated studies of the blood chemistry, which often 
shows severe impairment of renal function, thereby giving one a clue as to the 
management of the patient, and often resulting in deferred cystosecopic and other 
manipulative procedures. 

I believe that we should all make it a rule that any case of pyuria which does 
not clear up within a reasonable time under well-recognized forms of treatment 
should be subjected to a comprehensive urologic investigation to determine the cause 
of the pyuria and its failure to respond to medical treatment. Only in this way is 
it possible to institute conservative treatment, as for example in the early removal 
of a stone from the kidney or ureter before irreparable damage has taken place, 
thie removal of a tuberculous kidney before extensive involvement of the bladder 
has occurred, and, finally, the relief of lower tract obstruction, of whatever type 
it may be, before serious kidney damage has occurred. 

CHAIRMAN CABOT.—Is it a simple matter to decide that there is obstruction 
of the valve type at the bladder neck? 

DR. KRETSCHMER.—As I have already stated, in all of our cases of obstruc- 
tion we call in the neurologist after we have obtained a careful history and a 


complete physical examination, including roentgen ray examination, intravenous 


pyelography, and a study of the renal function. It may be difficult to determine 


the exact causative factor in some of the cases. After these examinations and 


consultations we examine the patient with the cystoscope and the urethroscope. 


CHAIRMAN CABOT.—Can the neurologist always find evidence of a central 
nerve lesion in these children? 

DR. KRETSCHMER.—When the patient has a frank lesion of the central nervous 
system, the neurologist, as a rule, has no trouble in making the diagnosis. In some 
of our adult cases we have had some difficulties—in which the neurologist can find 
no evidence of organic disease. However, I can visualize difficulties in recognizing 
some unusual lesions, for example, disturbances located in the nerve supply of the 
bladder. 

DR. LYTTLE.—We are continually presented with cases by the urologist with 
a diagnosis of neurogenic or cord bladder, with history of cord injury at delivery 
and definite damage to the cord. Frequently these cases are called neurogenic or 
eord bladder, and the neurologists cannot find any trouble with the neurologic 
status. We get a normal report from the neurologist, and yet the urologist insists 
it is a neurogenic bladder. 

DR. KRETSCHMER.—I believe there are certain lesions of the nervous system 
that are not, or cannot be, recognized today. The underlying pathology in the 
average neurogenic bladder can easily be recognized; for example, such conditions 
as amyotrophic lateral sclerosis, tabes dorsalis, and spinal cord tumors, present no 
real difficulties. The real difficulty in diagnosis arises in that narrow group of 
eases in which the neurologist finds no organic disease and the urologist finds no 
obstruction. It is in this group that a lesion such as localized neuritis may arise 
which cannot be demonstrated at the present time. 

CHAIRMAN CABOT.—Where are those lesions in the nervous system that are 
so obscure? What part of the nervous system is involved? 

DR. KRETSCHMER.—The common lesions that the neurologist sees in children 
are spina bifida, cord tumors, ete., and they are easy of recognition. I think some 


of the obscure lesions are in the nerves of the pelvis. 
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CHAIRMAN CABOT.—Are not the majority of cases in which you are troubled 
with diagnosis free from the lesions you described? 


DR. KRETSCHMER.—Yes, sir, it is quite simple to recognize the gross neu- 
rologic lesions. The problem presents itself when you find no obstruction, and the 
neurologist says the central nervous system is negative. 


CHAIRMAN CABOT.—Still the difficulty is diagnosis? 


DR. KRETSCHMER.—Yes. In this small limited group there is a great field 
for clinical study and investigation. 


DR. HELMHOLZ.—There is the group in which there is imbalance between 
the sympathetic and parasympathetic systems in which the urologist will find prac- 
tically nothing but a dysfunction of the bladder. I think this is a definite group 
that ean be recognized only by the dysfunction of the bladder and not by other 


neurologic symptoms. 


DR. LYTTLE.—Has anybody tried a ramisection in those cases to see whether 


the imbalance can be corrected? 
DR. HELMHOLZ.—Yes. 
DR. LYTTLE.—What are the results? 


DR. HELMHOLZ.—In a number of cases in which there has been correction of 
the bladder function, the residual urine has been reduced from as much as 600 or 


700 ec. to about 10 ¢.c. 


DR. KRETSCHMER.—In this connection, may I call attention to our experi- 
ences in adults—patients who are treated by presacral neurectomy, as carried out 
so extensively and successfully by Learmonth. Whether or not this procedure can 
be used in these obscure cases we are talking about I do not know—but perhaps 


it may help solve some of our obscure cases. 
CHAIRMAN CABOT.—Dr. Campbell will continue the presentation. 


DR. MEREDITH F. CAMPBELL.—The incidence of anomalous development is 
highest in the urinary tract. Disregarding congenital narrowing of the urethral 
meatus, we find anomalies are more common in the upper than in the lower urinary 
tract. If anomalies exist in the lower urinary tract or in the genital sys- 
tem, the chances are better than one in three that the upper urinary tract 
is also anomalous. An anomalous organ is more prone to disease than a 
normal one. For example, in a protocol study of 26,480 autopsies (12,080 
children) I found 136 cases of ureteral reduplication, an incidence ratio 
of 1:195. Yet in 580 cases of chronic pyuria in the young, so-called chronic 
pyelitis, which I subjected to complete urologic examination, ureteral reduplication 
was found in fifty-eight instances, or one in ten cases, nearly twenty times the 
normal incidence. Similar evidence concerning other anomalies (ureteral stricture, 
horseshoe, ectopic kidney, and so forth) can readily be adduced to show that an- 
omalous development predisposes to disease. In the series of 580 cases of persistent 
pyuria just referred to, a total of 206 anomalies of the upper urinary tract was 
demonstrated in 179 patients, or 30 per cent of the total. 

Fortunately, the majority of upper urinary tract anomalies are amenable to sur- 
gical therapy. Time necessarily cireumscribes the consideration here of the treat- 
ment of these lesions. It is hoped that interest may be created in the recognition 
and treatment of these common, though usually unrecognized, malformations which 
directly or indirectly induce a high morbidity and mortality which in a large measure 


are preventable. Preoperative and postoperative surgical care demands the liberal 
administration of fluids, the free employment of blood transfusions, and the pre- 





AMERICAN ACADEMY OF PEDIATRICS 873 


vention or combat of acidosis with glucose. These considerations, together with the 
conservation of body heat and a minimum of surgical trauma (sharp rather than 
blunt dissection, rigid hemostasis), will result in a surprisingly low mortality in 
radical surgery of the upper urinary tract even in extremely young children. When 
children are given the supportive treatment just outlined, they exhibit amazing 
recuperative powers. Because children’s kidneys which have been injured by obstruc- 
tion commonly show a remarkable restoration of function when afforded free drain- 
age, conservative renal operations may be employed disproportionately more often in 
the young than in adults. Delayed diagnosis and a radical operation are usually 
reciprocal. Urologists are repeatedly impelled to perform nephrectomy for advanced 


hydronephrosis in children in whom recognition of the lesion two years earlier would 


doubtless have meant preservation of the organ. This is particularly and commonly 
true in ureteral obstruction by aberrant vessels or congenital stricture. In brief, 
conservative surgical treatment strives to establish free urinary drainage; radical 
treatment implies amputation of the diseased parts. 

In almost every child open drop ether anesthesia is the choice. 

When an anomaly of the upper urinary tract is the important associated factor in 
chronic pyuria in infants and children, it will be found that one of three conditions 
will be present in nine out of ten cases. I may wisely, therefore, limit my discus- 
sion to these three malformations: ureteropelvic reduplication, ureteral stricture, and 


aberrant vessels causing ureteral obstruction. 


Ureteral Reduplication 


This common anomaly (1:195) permits renal resection when only half of the 
reduplicated organ is surgically diseased. This saves half a kidney, which by itself 
is usually able to support life. I have encountered twelve cases of hemipyonephrosis 
in infants and children, in nine of whom ureteroheminephrectomy was satisfactorily 
performed, that is, the diseased half of the kidney and its ureter were excised. In 
three instances of hemipyronephrosis, nephrectomy seemed indicated as it is when 
both of the reduplicated pelves show disease which conservative treatment or opera- 
tion cannot be expected to cure. The youngest patient in whom I performed resec- 
tion of the kidney was five months old; another child was six months old. All of 
the twelve patients lived. 

Occasionally complete reduplication of the ureter is complicated by an ectopic 
opening of one or both ureters. Most commonly in ureteral ectopia, the ureter from 
the pelvis of the lower half of the reduplicated kidney opens normally into the 
bladder while the ureter from the upper reduplicated pelvis opens into the urethra 
or vestibule. Ectopic ureteral orifices therefore require surgical treatment only when 
the renal segment drained by the orifice is diseased (as it usually is infected) or 
the anomaly produces urinary leakage. 


CHAIRMAN CABOT.—Dr. Campbell, what does the word ‘‘enuresis’’ mean? 


DR. CAMPBELL.—The definition customarily given for enuresis is urinary in- 
continence in the absence of urinary tract disease or disease of the central nervous 
system. There are many ramifications that cannot be gone into now. We have 
found, however, that by urologic examination in the persistent cases—those which 
defy medical treatment, psychotherapy, and so forth, for three months—60 per cent 
of the children having lesions of the urinary and nervous system are demonstrable 
and are the likely etiology of the ‘‘enuresis.’’ 

When the orifice of the ureter from the reduplicated kidney which shows persistent 
infection is ectopic and when the infection is not eradicated by intensive medical 
therapy, ureteroheminephrectomy is the usual surgical indication. In six children 
with ectopic ureteral orifice and chronic pyuria, I performed ureteroheminephrectomy 
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in five and ureteronephrectomy in the sixth. In two other children operation was 
refused. The youngest patient operated was five months old. One of these, a girl 
thirteen months old, had bilateral ureteral reduplication and ectopic orifices. The 
ureter from the right upper pelvis opened into the posterior urethra; that from the 
pyonephrotie left upper pelvis opened in the vestibule just below the urinary meatus. 
The ureter from the lower pelvis on each side opened normally in the bladder. Left 
ureteroheminephrectomy was successfully performed. The right side required no 


treatment since there was neither notable infection nor urinary incontinence. 


CHAIRMAN CABOT.—Is it not always true that an abnormally placed ureteral 


orifice results in infection? 
DR. CAMPBELL.—It is. 
Ureteral Stricture 


Stricture at the ureterovesical junction: If mild, these lesions may be dilated 
by bougies passed through a ecystoscope. In infants, this dilation must usually be 
performed by the passage side by side of two, three, or more 4 F. catheters. I have 
recently devised a dilating cystoseope of 17 F. caliber which permits the passage 
of a 10 F. bougie, and in my hands this equipment has greatly facilitated the non- 
surgical treatment of ureteral stricture in children. If the stricture at the uretero- 
vesical junction is extremely tight or dense, as evidenced by inability to pass a 
filiform catheter or by failure of the stricture to respond to dilatation, the lesion 
should be cut transvesically through the open bladder as I have done in six children. 
In four of these cases the preoperative condition of the patient was desperate; 
preliminary bilateral ureterostomy or nephrostomy was performed. Section of the 
ureteral stricture was postponed until restitution of renal function permitted fur- 
ther operative steps. In two of these cases bilateral resection of four to six inches 
of redundant ureter and end-to-end anastomosis accompanied the transvesical division 
of the ureteral strictures. These two patients were boys and when surgical treat- 


ment was begun were seven and ten months of age, respectively. When the last 


boy was originally seen, the phenolsulphonphthalein output was zero in two hours 


and the nonprotein-nitrogen was 138 mg. per 100 ¢.c. of blood. At intervals of ap- 
proximately two months (a) bilateral ureterostomy and suprapubic cystotomy, (b) 
transvesical ureteral meatotomy, (c) bilateral ureteral resection with end-to-end 
anastomosis and (d) transurethral resection of congenital valves of the prostatic 
urethra were successively carried out. At the age of eighteen months the blood 
chemistry was normal, the phenolsulphonphthalein output was 50 per cent in two 
hours, and the urine contained but a small amount of pus. Three years postopera- 
tive the boy’s development is normal, and his renal function remains as above in- 
dicated. 

Stricture of the Body of the Ureter.—This will usually respond to cystoscopic 
ureteral dilatation. Plastic operations on the body of the ureter for stricture can 
scarcely be expected to be successful. 

Stricture at the Ureteropelvic Junction—-These lesions in children commonly 
result in early hydronephrotice destruction of the kidney, which demands nephrectomy. 
Occasionally the lesion is bilateral, as in two young patients of mine, or involves a 
congenital solitary kidney as in a boy of five years who had a hydronephrosis of 
1200 ¢.c. Only permanent nephrostomy drainage preserved their lives. When the 
kidney is worth saving, some type of ureteropelvoplasty should be employed. In the 
ease of the boy with the solitary kidney, an attempted ureteropelvoplasty was de- 
feated by local infection and sear. Moreover, my experience with ureteropel- 
voplasties in seven other children has not been satisfactory. Plastic methods avail 
able include the Heinecke-Mickulicz principle (longitudinal incision through the 
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stricture with transverse suture), the Finney pyloroplasty type of operation, the 
Ramstedt pyloroplasty type of procedure (cutting through the narrowed ureteral wall 
down to but not penetrating the mucosa), or the Schweizer-Foley operation (Y- 
plastic) which has given such satisfactory results in adults. When the hydrone- 
phrosis is advanced, preliminary indwelling catheter drainage of the pelvis or a 
nephrostomy is advisable until the reeuperative power of the kidney has been de 
termined. If the renal function is not restored to at least half normal, or if in- 
fection is well established, nephrectomy is usually the operation of choice when 
the condition of the renal mate permits. Cystoscopic dilatation of the upper 


ureter is seldom effectual. 


CHAIRMAN CABOT.—Is it not true that in the vast majority of cases dilata- 


tion of a stricture at the orifice simply postpones operative treatment? 


DR. CAMPBELL.—In general, I would say that is true. I am sorry I have not 
been able to follow enough of these cases to warrant a statement, but in general 


they come to operation sooner or later. 


CHAIRMAN CABOT.—Is it pet true that as a general proposition a congenital 
stricture cannot be satisfactorily treated by dilatation as compared with the in 
flammatory stricture? 


DR. CAMPBELL.—I would answer that by saying the cases of congenital stric- 
ture we have so commonly present advanced destruction of the kidney that you don’t 
temporize by ureteral dilatation. We have a fair number in whom we have tried 
conservative dilatation and it did not work. As Dr. Cabot indicated, you often have 
to remove the kidney. 

Ureterocele, sometimes known as intravesical cyst of the ureter, is an important 
congenital obstructive lesion when the ureteral orifice is extremely small, as it com- 
monly is. The lesion, therefore, assumes the importance of congenital stricture of 
the ureter. I encountered ureterocele in nineteen instances in 580 children with 
persistent pyuria. Occasionally it is therapeutically sufficient to dilate the tight 
ureteral orifice with bougies. As a rule, however, it is necessary to split the ure- 
terocele either with a cystoseopic electrode or, in cases not amenable to this treat- 


ment, by direct incision through the bladder. In a six-year-old girl with persistent 


pyuria I amputated an enormous ureterocele, taking a running hemostatic suture 


around the excisional margin. 
Aberrant Vessels 


Only those anomalous vessels which compress the ureter are of importance here. 
In almost every instance they will be found to be lower polar vessels passing to the 
renal artery or vein, aorta or vena cava, common iliac artery or vein. I have a 
proved case of vascular obstruction of the lower ureter, diagnosed preoperatively, 
in a girl of thirteen menths, and in three other children this seemed the likely 
diagnosis but lacked confirmation. In the girl an artery, vein, and a dense fibrous 
band compressed the ureter 1 em. above its junction with the bladder. The vessels 
were believed to be anomalous uterine vessels. Following division of these struc- 
tures the ureter promptly filled out at the point of constriction and five years later 
the child’s development and urine were normal. She is now living by the kidney 
previously obstructed by the anomalous vessels, ureteronephrectomy for advanced 
ureteropyonephrosis having been necessary on the opposite side. Howze’s patient, 
one year old, had a similar condition ; ureteronephrectomy was demanded. 

In cases of aberrant vessel obstruction nephrectomy is indicated when the kidney 
is not worth saving. If a conservative operation is permissible, obstructing veins 
may be freely cut. An obstructing artery which supplies not more than a fourth 
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of the kidney may be severed. Cyanosis or blanching of the parenchyma following 
compression of the anomalous vein or artery will indicate the corresponding vascular 
distribution. If the artery cannot be sacrificed, elevation of the kidney, plastic 
manipulation of the pelvis, or ureteropyeloneostomy to circumvent the vessel will be 
required to relieve the vascular pressure of the ureter. Sometimes mobilization of the 
ureter and its separation from the compressing vessel with high suspension of the 
kidney suffice. In thirteen children with vascular obstruction of the ureter I have 
operated upon, resection of the vessels only was performed in two, vascular resec- 
tion and nephropexy in two, and nephrectomy for advanced renal destruction in 
nine. The youngest patient was fourteen months old. 


Neuromuscular Dysfunction 


We are here concerned with neurogenic vesical upsets which engender urinary 
stasis or urinary obstruction. Here the spastic internal or external sphincter, or 
both, produce obstruction comparable to that observed in chronic cardiospasm or 
chronic pylorospasm. In a ten-year-old girl with this condition and advanced 
chronic pyuria, the picture of obstructive uropathy simulated that seen in ad- 
vanced prostatic obstruction in elderly men. The ureters were as large as the 
bowel; the infected kidneys were thin shells of parenchyma. Time does not permit 
diseussion here of the genesis of these lesions; suffice it to say, they may be con- 
genital as with malformations or dysplasia of the brain, spinal cord, nerves or 
spine (e.g., spina bifida occulta, ete.). The changes in the peripheral nerves or 
cord are commonly concomitant with the vertebral condition. Other congenital 
causes include neuromuscular dysplasia of the bladder wall without associated 
maldevelopment of the cord or nerves and, rarely, congenital syphilis. Acquired 
causes include (1) toxic nerve injury produced by infection such as syphilis, 


diphtheria, ete., (2) inflammation (spontaneous neuritis, meningitis, myelitis), (3) 
spinal injury, cord tumors, or degenerative lesions such as syringomyelia, and (4) 
a large group in which the etiology is unknown—the idiopathic. A great many 
of these patients with neuromuscular disease will present themselves with chronic 
In 580 cases of so-called chronic pyelitis in children I encountered forty-one 
eases of neuromuscular vesical disease (16 cord bladder, 25 hypotonic). The diag- 
nosis is made by a combination of neurologic and urologic investigation. 


pyuria. 


Treatment in these cases is likely to be disappointing. Therapy will depend upon 
the etiology and the nature of its manifestations, whether of the retention or in- 
continence variety. Incontinence without residuum is extremely rare, and in the 
absence of urinary stasis, chronic infection is not likely to present an important 
problem. 

The retention type of neuromuscular disease due to spinal trauma is treated 
preferably by Credé decompression of the bladder and by the establishment of an 
automatic bladder. Most of these patients soon die of urinary sepsis. 

1. The retention type of neuromuscular vesical disease not induced by injury may 
be treated by: a, Catheterization—either periodic or indwelling. At best this is 
only a temporary measure. b, Dilatation of the vesical outlet or medical therapy 
to stimulate the vesical detrussor (acetylcholine) or to bring about relaxation of 
the sphincterospastic obstruction (pilocarpin, eserine) are almost always fruitless. 
e, Surgical treatment in neuromuscular vesical disease of the retention variety: ex- 
cision of a V wedge from the lower segment of the vesical outlet may be of aid in 
certain cases. In a girl of ten years with 8 ounces of residual urine, the Young 
punch operation reduced the residuum to 15 c.c. 

2. In neuromuscular vesical retention with which spina bifida occulta seems likely 
to be etiologically associated, laminectomy produces satisfactory results in about 
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half the cases, according to French observers. I have three times seen excellent re- 
sults follow this treatment; I have seen it fail once. 


3. Presacral neurectomy (resection of the presacral nerve) has been successful in 
certain types of chronic neurogenic vesical retention, but the operation should be 


used only in carefully selected cases and only when the sacral innervation is in- 
tact. Otherwise total incontinence is likely to be the end-result. 

in some patients with advanced renal destruction due to neurogenic urinary 
obstruction, only permanent cystotomy drainage is indicated. 


CHAIRMAN CABOT.—Will draining of the bladder relieve the condition 
of these kidneys? 

DR. CAMPBELL.—You mean by simple draining will the urinary infection 
be cured? 

CHAIRMAN CABOT.—I am not talking about urinary infections but about 
the obstruction. 


DR. CAMPBELL.—The suprapubic drainage is purely a temporizing measure to 
allow the kidneys to regain their function. Most of these cases are seen so late 
that all you can do is establish free drainage. After that these patients usually live 


from two to four years. 


CHAIRMAN CABOT.—What I am getting at is whether the drainage of the 
bladder does in fact drain the urinary tract in these cases. Is the lesion which is 
productive of this condition one of the bladder or does it extend to the whole mus- 
eulature of the urinary tract? 


DR. CAMPBELL.—That is a debatable question, on which insufficient work has 
been done. There is no way I know of to tell whether the ureters and pelves are in- 
volved except by secondary back pressure and by infection. 


CHAIRMAN CABOT.—Is it not true that drainage of the bladder more or less 
fails to affect permanently the condition of the kidney? 


DR. CAMPBELL.—Permanently, usually; temporarily, no. 


CHAIRMAN CABOT.—The temporary prolongation of the life of these miser- 
able children does not seem to be much use unless we can offer something more 
permanent than that. It seems to me simply keeping them alive for no useful 
purpose unless the draining of the biadder will in fact drain the urinary tract. 
It simply means tiding them over an emergency. 


DR. CAMPBELL.—Free drainage of the bladder is almost always followed by 
improvement in the renal function and is the initial step which offers the patient 
the only hope. Admittedly the prognosis in these cases is extremely poor. If the 
kidneys show advanced injury, and function is greatly diminished, you must give 
the patient free drainage before you can do anything else. 

I have a few illustrative slides I would like to show in connection with the 
anomalies of the upper urinary tract. (Showing of slides.) 


CHAIRMAN CABOT.—Dr. Helmholz will continue the presentation. 


DR. HENRY F. HELMHOLZ.—tThe relief of obstruction is essential to the suc- 
cessful treatment of urinary infection, but, unfortunately, it does not always make 
a cure possible. The amount of renal damage is a very important factor in the 
chances of cure, and it must be emphasized again that early diagnosis is very im- 
portant because the condition of stasis must be corrected before permanent injury 
has been done to the kidney. 
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It is possible that relief of stasis will give the kidney a new lease on life, and 
an improvement in function will occur. The more acute the condition, the more 
hope there is for such a return. The drop of the blood urea from 120 to 20 after 
the removal of puttylike material from the pelvis of a solitary kidney is a pertinent 
example. The subsiding of acute inflammation and edema carries with it improved 
function. 

The relief of back pressure and the cure of the infection are what we must 
strive for. The first can usually be accomplished except in that group of cases 
with neuromuscular dysfunction of the pelvis and ureters which offer a bad prog- 
nosis. What can be accomplished in cases of this kind with the diet is illustrated 
by an exeretory urogram of a case of bilateral infected hydronephrosis with mega- 
loureters. Mucopus drained through two nephrostomy tubes that were finally re- 
moved and the infection was cleaned up with the ketogenie diet. 

In most cases, the obstruction can be relieved and even though the function is 
decreased there is hope that it may return. It is remarkable that children with 


urinary infection and a blood urea level above one hundred may carry on for years; 


thus although it may seem like a hopeless task to clear up an infection, it is very 
much worth while to attempt to prevent further loss of function. 

The treatment of the cases will differ as to whether there is, on the one hand, 
uormal function, or a return to normal function after operation or, on the other, 
permanently decreased kidney function. 

In the first group there is a good chance of curing the urinary infection by 
means and the use of the methenamine and acidification of the urine, and the keto- 
genic diet, and the appropriate local use of applications. 

The diet and methenamine can only render the urine bactericidal and kill off 
all organisms that come in contact with it. Since a badly infected bladder wall 
or kidney pelvis has much interstitial infection, to say nothing of the abscesses in 
the kidney substance, it is hardly to be expected that a sterilization of the urine 
will clear up the infection immediately, but in preventing further infection of the 
tissues give them opportunity to overcome the infection gradually. The remark- 
able part of the dietary treatment is that infections are cured as rapidly as they 
have been. The two charts [shown] indicate a marked pyelitis cured within ten days 
with complete disappearance of pus and sterilization of the urine in that period. 
In all of the cases in which this has been possible, the blood urea has been normal 
and, although there have been failures, an improvement has been noted whenever 
the necessary conditions of pH 5.5 and 0.5 per cent beta-oxybutyric acid have been 
obtained. As successful as have been the results with patients who have normal 
function, as complete has been the failure of the diet in those with a blood urea 
above 50 milligrams per cent. In spite of the numerous attempts it has been im- 
possible to attain conditions in the urine necessary to produce a bactericidal effect. 
It appears then sthat the kidney not only cannot excrete a urine of 0.5 per cent 
beta-oxybutyric acid, but it cannot excrete a urine of pH below 5.5. So far we 
have not seen a case in which it was possible to attain these figures. We shall 
continue, to try the diet in those cases, but we are much less sanguine than we 
were. 

In these cases there is, in addition, usually a fixation of the specifie gravity, 
and the only way that the kidney can get rid of its waste products is by putting out 
a large amount of urine. It becomes necessary therefore to see that the children 
drink large amounts of water. Local treatment may be of some value but is of 
questionable value if any region above the bladder is treated. 


CHAIRMAN CABOT.—I want to accentuate one or two points. Reference has 
been made constantly in this discussion to so-called dead kidney. I suggest that 
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there is no method at our disposal by which the kidney can be proved to be dead 
until it has been actually seen and handled by a surgeon. I have an interesting 
group of forty-five cases examined by very skillful diagnosticians by every method 
known to science in which it was alleged that the kidney was dead and must be 
removed. All of those patients are now going about with the kidney function more 
than 50 per cent. I think we have no method at our disposal in which the diagnosis 
that the kidney is worthless can be made prior to operation. 

I wish again to call attention to what seems one of the most interesting because 
one of the most puzzling groups, the so-called neurogenic dysfunction. I have 
the impression they are much more common that we believe. I think it is true 
that certain of the enthusiasts in regard te the frequency of valves at the bladder 
neck have been misled in that they have classified as valves at the bladder neck 
lesions which were in fact of the autonomic nervous system, a group larger than we 
believed and at the present time likely to be an unsolvable problem. It has been 
suggested and is true that some are cases of spina bifida in which operation will 
show pressure upon the main nerve trunks of the cauda and relief will be obtained 
by operation. 

The suggestion has been made that in a small group of these cases presacral 
neurectomy is of benefit. I think our experience at the Clinic was on the whole dis- 
appointing. You are reduced to providing these children with some permanent 
drainage. One sees some interesting cases in which permanent nephrostomy has 


been done. I performed a nephrostomy on a patient because I did not know what 





else to do—a boy who was at that time eighteen years old and on whom nephrostomy 
was ultimately performed on both sides. He is at the present time a rather dis- 
tinguished surgeon, carrying on a very large practice, and he manages the two 
tubes himself. 

On the other hand, my experience leads me to the conclusion that nephrostomy 
leaves an awkward situation for the patient to handle. Of late years, I have been 
inclined to swing in this apparently important problem from nephrostomy to ure 
terostomy, which simplifies the situation for the patient and which apparently 
will carry on satisfactorily for many years. 

We will now attempt to answer the questions which have been handed in from 
the floor. 
DR. LYTTLE.—I have been given two questions to answer. The first is: What 
are the symptoms, signs, and laboratory findings which point to chronic urinary 
tract infection and indicate urological examination? 

Chronie or persistent pyuria with bacteriuria, enuresis in a patient over three 
years of age that does not yield to medical treatment, and the various well-known 
urologic symptoms and signs such as dysuria, polyuria, nocturia, lumbar pain, abdomi- 
nal pain, costovertebral tenderness, hematuria unexplained by nephritis, should im 
mediately direct attention to the urinary tract. Investigation will show the char 
acter and extent of the urinary tract involvement, and a brief period of intensive 
medical treatment will show whether the infection can be controlled or the symptoms 
relieved. There can be no excuse for neglectirg children with the above sympto 
matology, and it is not at all to the credit of the pediatrician that many children 
present themselves with advanced chronic interstitial nephritis and renal insufficiency 
secondary to chronic urinary tract infection with a history suggesting definite 
urinary tract infection for many years. The pediatrician must always find a cause 
for urinary tract symptoms, and, if unable to eradicate the infection or control 
the symptoms, should call in the urologic surgeon early. 

The second question is: What information should the pediatrician assemble be- 


fore referring the patient to a urologist? 
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The working up of in a ease of chronic pyuria should include a complete physical 
examination with special attention to the state of the cardiovascular system, foci 
of infection and more particularly renal function, evidence of urinary tract infection 
(pyuria—bacteriuria), residual urine, and evidence of anatomic changes as shown 
by x-ray of the lumbosacral spine, cystometric tests, cystogram, and intravenous 
urography. It is unnecessary to go into detail about the various tests, but I would 
like to point out the importance of the specific gravity of the urine in estimating 
kidney function. The level of the blood urea and the specific gravity of the urine 
under proper conditions are the most useful tests of kidney function. 


DR. KRETSCHMER.—I am asked how common cystitis is. 

Primary or uncomplicated cystitis in young children is a very rare condition. I 
have seen only one case in a little girl—the child of a doctor—who had a proved 
ease of cystitis that responded rapidly to treatment. 

If we look upon cystitis as a symptom and not as a disease and then determine 
the underlying pathology that makes the cystitis, we will render better service to 
the patient. 


DR. HELMHOLZ,—The request is made: Please discuss pathology, treatment, 
and prognosis of pyuria in the male newborn. I think we had better leave this for 
an entire session at some future time. 


DR. LYTTLE.—I am asked what I mean in detail by careful urine examination. 
The reason some of these cases to which I referred were missed was that the 
doctor read the urine report and did not look at the urine itself. I cannot tell what 
is in the urine by reading a urine report. I have to look at it myself. It is simply 
a careful, routine examination. One would get a fresh specimen; in females it is 
necessary to get a catheter specimen. The sediment is examined with and without 
centrifuging. I suppose what the questioner wants to know is how to tell when 
pyuria is present. This is sometimes difficult, but in the ordinary specimen from 
a female child the centrifuged sediment should not contain more than an occasional 
pus cell with a rare small clump. 


CHAIRMAN CABOT.—The question is asked: What do you expect to accom- 
plish by blood transfusion in urinary obstruction? 

The blood transfusion is given as a supportive measure. The important thing in 
urinary obstruction is the establishment of free drainage. Having accomplished 
free drainage, we give repeated transfusions. Of course, we have all seen they are 
frequently life saving. 

The question is asked: In the male what is the percentage of stricture resulting 
from ecystoscopic examination? I think it was Dr. Keyes who said no trained in- 
strumentation should cause stricture. I know of ene case in which stricture fol- 
lowed instrumentation at my hands. Offhand, I would say the incidence was ex- 


tremely low. 


DR. HELMHOLZ.—The question is asked: Is it necessary always to have a 
eatheterized specimen for bacteriologic examination when attempting to sterilize the 


urine over a period of time? 

I think it is necessary in the female. I do not think it is necessary in the male. 
By carefully cleansing the glans penis and allowing a certain amount of urine to 
pass, a satisfactory specimen can be caught in a sterile tube. 
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Comments 








S THE year draws to a close the Academy is busily engaged in carrying on its 
A many-sided program. The six months that have passed since the annual meet- 
ing in June finds many of the plans discussed at that time being put into action. 
The three fall clinical meetings have been most successful with an aggregate attend- 
ance of over half of the Academy membership. Regions II and III held the first 
of the ‘‘oceasional joint meetings’’ planned when the old Central States Pediatric 
Society was dissolved. Next year each region will hold its own clinical meeting. 

The newly formed Committee on the Allocation of Research Funds, whose per- 
sonnel was announced in the November issue of the Journal, held its first meeting 
in Boston, November 6. The committee is developing the proposals made by the 
Committee on Scientific Investigation and adopted at the annual meeting last May. 

The Committee on School Hygiene is supervising the preparation of a number 
of reports and discussions of this important subject. The first of these appeared 
in the November issue and the committee is sponsoring the article by Dr. Boyd in 
this issue. 

The Committee on Hospitals has completed its report on children’s hospitals and 
joined with the Committee on Medical Education in preparing the directory of 
house officer positions in pediatrics which was published in the September number. 
One of the most important and urgent problems is the question of graduate educa- 
tion. This is being studied by the Committee on Medical Education for a report at 
the next annual meeting. 

The most important progress made has been in state organizations. Groups 
have been formed in many states which have cooperated with the state medical 
societies in developing and furthering state pediatric interests. Perhaps most credit 
in the last six months goes to the Committee on Child Health Relations. Nearly 
every state has been organized to meet the maternal and child welfare situation. 
The state Academy organizations are cooperating with the state medical societies, 
boards of health, ete., in the development of plans. We can be assured that the 
medical activities proposed under the Security Act will have a sound and sane tech- 
nical direction so far as pediatrics is concerned, 

The report of the Executive Committee which met in Chicago the last of Novem- 
ber is not available at the time this is written. At this meeting plans for the annual 
meeting next May in Kansas City were formulated and will be announced shortly. 


ie those interested in the details and working out of the Security Act, the recent 
booklet of the Children’s Bureau on ‘‘Grants to States for Maternal and Child 
Welfare’’ is of timely value. Congress adjourned in August without appropriating 
funds to carry out the provisions of the Act. How far naturally the plans outlined 
will be put into effect will depend upon the action of the next Congress. This 
Maternal and Child Welfare Bulletin No. 1, may be obtained from the Superin- 
tendent of Documents, Washington, D. C. 
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True Economy 
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T is interesting to note that a fair average of the 
length of time an infant receives Dextri-Maltose 

is five months: That these five months are the most 
critical of the baby’s life: That the difference in cost 
to the mother between Dextri-Maltose and the very 
cheapest carbohydrate at most is only $6 for this 
entire period—a few cents a day: That, in the end, 
it costs the mother less to employ regular medical 
attendance for her baby than to attempt to do her 
own feeding, which in numerous cases leads to a 
seriously sick baby eventually requiring the most 


costly medical attendance. 


“The Measure of Economy 
Is Value, Not Price” 


MEAD JOHNSON & COMPANY 
Evansville, Indiana, U.S.A. 
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FOR 60 years physicians have prescribed MALTINE WITH 
COD LIVER OIL for their patients. This famous product 
is guaranteed to contain vitamins A, B, D and G, Con- 
stantly conducted biological tests on animals indicate that 
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